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ABSTRACT
Universities and research institutions in Australia are under pressure to produce
high-quality research outputs. To generate the desired level of research, continuous
provision of information is required. As a result of developments of digital
technologies, the information behaviour of academics, both as consumers and
creators of new information and knowledge, has evolved and changed over the
decades.
In this study, the primary research question focused on how science academics
based at Australian universities experience digital information sources as part of
their scholarly activities. To support these research goals, the thesis explores where
science academics seek information to support their research activities, the factors
that influence those information choices and how they utilise the information once it
has been found.
A mixed methods approach including a Web survey and interviews was utilised to
explore these issues. The Web survey employed a range of questions, including
Likert-scale, multiple-choice and open-ended questions, enabling qualitative and
quantitative data analysis. 210 science academics from 34 Australian universities
were surveyed with 24 taking part in follow-up interviews. The resulting data was
analysed by using a combination of selected statistical and thematic analysis to draw
out findings aligned to the primary and supporting research questions.
The study concluded that Australian science researchers experience digital
information sources in a variety of ways, and the modern academic environment
shapes these experiences—with performance metrics, time drivers and personal
circumstances being the leading factors that impact researcher’s actions when
seeking, retrieving and disseminating information to support their academic work
and resulting outcomes.
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The study findings envisioned science academics working at Australian universities as
self-sufficient, independent individuals, adapting their information behaviour to
their current circumstances and needs. Their self-sufficiency is expressed in their
performance of a variety of information behaviours by themselves, without recourse
to or the need for the input of others. Engagement with other scholars and the
university library are of low priority for these academics. They are not concerned
with where their information comes from as long as it is deemed to be of high
quality, credible and available to access and retrieve when they need it. While aware
of the existence of their university library, science academics are not particularly
interested in using them, except as a supplier of full-text publications. Their attitude
to university libraries can be described as “positive but indifferent”; that is, libraries
are there but mostly invisible to users.
This study investigated the information behaviours of Australian science academics
throughout their entire research journey and analysed the results in the context of a
series of existing information science behavioural models. The research contributed
a new Science Academics Information-Seeking and Transformation Model, which
encompasses an academic’s actions from the moment the need for information
arises to when the scholarly outcomes are published. The results also provide
insight to those responsible for supporting scholars to understand the challenges
they face when seeking, retrieving and disseminating new information and new
knowledge in the context of modern academia.

iii

DECLARATION
I certify that this thesis does not, to the best of my knowledge and belief:
i.

incorporate without acknowledgment any material previously submitted for

a degree or diploma in any institution of higher education;
ii.

contain any material previously published or written by another person

except where due reference is made in the text of this thesis; or
iii.

contain any defamatory material.

Signed

On: 15/09/2021

iv

ACKNOWLEDGEMENTS
First and foremost, I am extremely grateful to my principal supervisor, A/Prof. Justin
Brown for his invaluable advice, continuous support, motivation, patience and his
willingness to stay late into the night due to time differences during the final stages
of my PhD study.
I would also like to thank Dr. Nicole Johnston, who, despite her many job
commitments found time to read my work and give invaluable feedback.
My appreciation also goes to the School of Science staff members, especially Yvonne
Garwood, for their unwavering and often unacknowledged support of PhD students.
Also, I would like to mention here my fellow students whom I met during my time at
ECU and whose encouragement, long discussions and shared experiences helped me
to overcome adversities and get to this point in my research journey.
My appreciation also goes out to my family and friends for their encouragement and
support all through my studies.
The thesis was edited by Elite Editing, and editorial intervention was restricted to
Standards D and E of the Australian Standards for Editing Practice.

v

TABLE OF CONTENTS
ABSTRACT ............................................................................................................. ii
DECLARATION .......................................................................................................iv
ACKNOWLEDGEMENTS ......................................................................................... v
TABLE OF CONTENTS .............................................................................................vi
LIST OF FIGURES.....................................................................................................x
LIST OF TABLES .....................................................................................................xi
LIST OF ABBREVIATIONS ...................................................................................... xii
INTRODUCTION .............................................................................................. 1

Statement of the problem .................................................................................. 2
Background to the study ..................................................................................... 4
Information behaviour and attitudes .................................................................. 4
Academic environment worldwide ..................................................................... 5
Australian academic environment ...................................................................... 6
Purpose of the study .......................................................................................... 8
Statement of the research question .................................................................... 9
Primary research question ................................................................................ 10
Supporting Research Question 1 ............................................................................. 10
Supporting Research Question 2 ............................................................................. 11
Supporting Research Question 3 ............................................................................. 12

Significance of the study ................................................................................... 12
Definitions ....................................................................................................... 13
Information behaviour ...................................................................................... 13
Open access ....................................................................................................... 14
Institutional repository...................................................................................... 15
Science, Technology, Engineering and Mathematics ........................................ 15
Information sources .......................................................................................... 15
Research activities ............................................................................................. 15
Information use ................................................................................................. 16
Social Media ...................................................................................................... 16
Academic Social Networks ................................................................................ 16
Organisation of this thesis ................................................................................ 17

LITERATURE REVIEW .................................................................................... 18

Information behaviour models and frameworks ................................................ 19
Information-seeking and retrieval models ........................................................ 22
Extended information behaviour models ......................................................... 26
Extended information behaviour and discipline-related models ..................... 29
The Internet as a provider of scientific information ........................................... 32
Digital information sources – Google’s appeal ................................................. 33
Convenience ............................................................................................................ 33
Instant access .......................................................................................................... 35
E-journals and e-books ............................................................................................ 36

Other factors influencing choice of information source ................................... 37
Trustworthiness ....................................................................................................... 37
Quality and reliability .............................................................................................. 39

vi

Academic status ...................................................................................................... 40
Expertise and personal recommendations .............................................................. 40

Dissemination of new information and knowledge .......................................... 42
Social media and academic social networks ........................................................... 42
Research evaluation ................................................................................................ 43
Context of academia and information/knowledge dissemination .......................... 44

Role of university library as information provider.............................................. 45
Evolution of university libraries......................................................................... 45
Perceptions of the university library among researchers ................................. 48
University libraries and managing change ........................................................ 50
Library catalogues ................................................................................................... 51
Link resolvers ........................................................................................................... 53
Open access ............................................................................................................. 54
Institutional repositories ......................................................................................... 55
Providing spaces (changing people, changing spaces) ............................................ 57

Conclusion ....................................................................................................... 58

RESEARCH METHODS.................................................................................... 60

Rationale for a mixed methods approach .......................................................... 60
Use of mixed methods in academic research ................................................... 60
Mixed methods in library and information science studies .............................. 61
Research design ............................................................................................... 63
Web survey........................................................................................................ 65
Literature guiding Web survey questions................................................................ 66
Data analysis and interpretation ............................................................................. 70
Rationale for choice of a Web survey...................................................................... 71

Qualitative instrument—interview ................................................................... 72
Organisation of qualitative data collection ............................................................. 75
Literature guiding interview questions ................................................................... 76
Qualitative data analysis ......................................................................................... 78
Interview method as complement to Web survey .................................................. 80

Recruitment of participants .............................................................................. 81
Ethical considerations....................................................................................... 83
Ensuring research reliability and validity ........................................................... 84
Pilot study ........................................................................................................ 87
Summary ......................................................................................................... 88

WEB SURVEY FINDINGS ................................................................................ 89

Web survey ...................................................................................................... 89
Section One: Background information............................................................... 90
Demographic data ............................................................................................. 90
Field of research ...................................................................................................... 91
Academic role .......................................................................................................... 92
Gender ..................................................................................................................... 93
University ................................................................................................................ 97

Publishing activities of Web survey respondents ............................................. 99
Section Two: Information behaviour, choice and preference ........................... 100
Section Three: Information use ....................................................................... 125
Conclusion ..................................................................................................... 127

INTERVIEW RESPONSES ...............................................................................128
Themes from interview responses .................................................................. 129
Place of Google and Google Scholar in modern academia ................................ 130
Role of the Internet and Google Scholar in search and retrieval .................... 130
Google/Google Scholar as a starting point ............................................................ 130

vii

Speed, convenience and ease of use..................................................................... 131
Up-to-date content ............................................................................................... 133
Source of obscure information .............................................................................. 133

Patterns of Google and Google Scholar use .................................................... 134
Google and Google Scholar as a source of credible information .................... 135
Other databases used by the participants ....................................................... 137
Patterns of use ................................................................................................ 137
PubMed ................................................................................................................. 138
Scopus and Web of Science ................................................................................... 138

Role of university libraries in supporting scholars ............................................ 140
Special features – library catalogue versus commercial databases ................ 141
EndNote use .................................................................................................... 142
Library as a provider of full-text articles ......................................................... 143
Awareness of other library initiatives ............................................................. 143
Institutional repositories ................................................................................. 144
Confusion about the term ‘institutional repositories’........................................... 145
Reasons for low usage of institutional repositories .............................................. 146

Engagement with social media and academic social networks ......................... 149
Negative/constrained views on the value of engagement ............................. 149
Positive views on the value of engagement.................................................... 151
Twitter, ResearchGate, Academia.edu and LinkedIn ...................................... 153
Role of publication metrics in academic life..................................................... 156
Measuring impact – Google Scholar h-index .................................................. 157
Google Scholar author profile ......................................................................... 158
Scopus and Web of Science citation metrics .................................................. 158
Use of alternative metrics (altmetrics) ........................................................... 159
Conclusion ..................................................................................................... 161

DISCUSSION ................................................................................................163
Current STEM academic environments worldwide and in Australia .................. 163
Information-seeking ....................................................................................... 164
Frontline information sources ......................................................................... 165
Interdisciplinary databases.................................................................................... 165
Discipline-related databases ................................................................................. 168
Obtaining full-text articles ..................................................................................... 170
Academic social networks ..................................................................................... 171
Face-to-face interactions ....................................................................................... 173

Waning information sources ........................................................................... 175
Institutional repositories ....................................................................................... 175
Library catalogues ................................................................................................. 178
Awareness of other library support ...................................................................... 181
Alternative information sources............................................................................ 183

Information evaluation................................................................................... 185
Usability of sources ......................................................................................... 186
Source evaluative criteria ................................................................................ 188
Information use.............................................................................................. 192
Research collection management ................................................................... 193
Grant writing ................................................................................................... 194
Importance of publication metrics .................................................................. 196
Mainstream media and academic success ...................................................... 197
Publishing activities—information behaviour and information use ..................... 197
Alternative channels for research dissemination .................................................. 200

Summary ....................................................................................................... 202

viii

CONCLUSION ...............................................................................................204
Experiencing digital information sources ......................................................... 204
Science Academics Information-Seeking and Transformation Model ............ 205
Self-sufficient academics ................................................................................. 210
Study limitations ............................................................................................ 212
Implications for practice ................................................................................. 213
Implications for future research ...................................................................... 216
Concluding remarks ........................................................................................ 216

REFERENCES ......................................................................................................218
APPENDICES ......................................................................................................270
APPENDIX A: RESEARCH INSTRUMENTS .................................................................... 270
APPENDIX B: COMMUNICATION AND RECRUITMENT DOCUMENTS ........................... 286
APPENDIX C: EXAMPLES OF NVIVOv12 ANALYSIS ...................................................... 297

ix

LIST OF FIGURES

FIGURE 2.1 EVOLVING INFORMATION BEHAVIOURS
22
FIGURE 2.2 DEVELOPMENT OF INFORMATION PROVISION
47
FIGURE 3.1 MIXED METHOD MODEL RESEARCH DESIGN
64
FIGURE 3.2 THEMATIC ANALYSIS PROCESS
79
FIGURE 3.3 TRIANGULATION MODEL OF VALIDITY AND RELIABILITY
86
FIGURE 4.1 FIELD OF RESEARCH (N=210)
91
FIGURE 4.2 WEB SURVEY AND AUSTRALIAN UNIVERSITY DATA DISTRIBUTION BY RESEARCH FIELD 92
FIGURE 4.3 PERCENTAGE OF PARTICIPANTS BY GENDER
94
FIGURE 4.4 ACADEMIC POSITION VS GENDER
95
FIGURE 4.5 WEB SURVEY DATA BY GENDER AND RESEARCH FIELD
96
FIGURE 4.6 AUSTRALIAN UNIVERSITY DATA BY GENDER AND RESEARCH FIELD
96
FIGURE 4.7 AVERAGE % OF RESEARCH TIME SPENT INFORMATION-SEEKING BY ACADEMIC STATUS 104
FIGURE 4.8 AVERAGE % OF RESEARCH TIME SPENT INFORMATION-SEEKING BY RESEARCH FIELD 105
FIGURE 4.9 DISTRIBUTION OF % OF RESEARCH TIME SPENT SEARCHING BY ACADEMIC LEVEL
106
FIGURE 4.10 DISTRIBUTION OF % OF RSEARCH TIME SPENT SEARCHING BY RESEARCH FIELD
107
FIGURE 4.11 ASSISTANCE WITH INFORMATION RETRIEVAL
108
FIGURE 4.12 USE OF DISCIPLINE RELATED DATABASES BY RESEARCH FIELD
112
FIGURE 4.13 USE OF PUBMED AND MEDLINE BY RESEARCH FIELD
113
FIGURE 4.14 CONFIDENCE LEVEL AMONG STUDY PARTICIPANTS
115
FIGURE 4.15 WAYS OF KEEPING TO DATE WITH INFORMATION
122
FIGURE 4.16 FACTORS INFLUENCING INFORMATION SOURCE USE
124
FIGURE 4.17 RANKING OF INFORMATION SOURCES
125
FIGURE 5.1 EVOLVING INFORMATION-SEEKING BEHAVIOURS OF ACADEMICS
140
FIGURE 6.1 SAMPLE OF REAL RESEARCHGATE DASHBOARD
172
FIGURE 6.2 UNIVERSITY LIBRARY ECOSYSTEM
179
FIGURE 6.3 PERSONAL VS DIGITAL SOURCE USE
184
FIGURE 7.1 SCIENCE ACADEMICS INFORMATION-SEEKING AND TRANSFORMATION MODEL
205

x

LIST OF TABLES

TABLE 3.1 SUMMARY OF MAIN LITERATURE (WEB SURVEY)
67
TABLE 3.2 SUMMARY OF LINKS BETWEEN WEB SURVEY AND INTERVIEW QUESTIONS
73
TABLE 3.3 SUMMARY OF MAIN LITERATURE (INTERVIEWS)
77
TABLE 4.1 ACADEMIC ROLES OF WEB SURVEY PARTICIPANTS (N=210)
92
TABLE 4.2 NUMBER OF PUBLICATIONS OVER 5+ YEARS
99
TABLE 4.3 PERCENTAGE OF PUBLICATIONS BY OUTLET
ERROR! BOOKMARK NOT DEFINED.
TABLE 4.4 FREQUENCY OF METHODS USED TO FIND INFORMATION
101
TABLE 4.5 ESTIMATED PERCENTAGE OF TIME SPENT INFORMATION SEARCHING
104
TABLE 4.6 REASONS FOR SEARCHING FOR INFORMATION WITHOUT ASSISTANCE
109
TABLE 4.7 FREQUENCY OF USE DISCIPLINE-RELEVANT DIGITAL SOURCES
110
TABLE 4.8 FREQUENCY OF USE OF SELECTED INFORMATION SOURCES
118
TABLE 4.9 TYPES OF ENGAGEMENT WITH SOCIAL MEDIA AND ASNS
121
TABLE 4.10 USE OF INFORMATION GATHERED TO SUPPORT ACADEMIC ACTIVITIES
126
TABLE 5.1 ACADEMIC ROLES AND FIELD OF RESEARCH OF INTERVIEW PARTICIPANTS
128

xi

LIST OF ABBREVIATIONS

APC

Article processing charge

ARC

Australian Research Council

ASN

Academic social network

CC

Creative Commons

ECR

Early career researcher

ECU

Edith Cowan University

ERA

Excellence in Research for Australia

IT

Information technology

LIS

Library and information science

NHMRC

National Health and Medical Research Council

OA

Open access

OPAC

Online Public Access Catalogue

PLE

Principle of Least Effort

STEM

Science, technology, engineering and mathematics

UK

United Kingdom

US

United States

UWA

University of Western Australia

WAUSDA

Western Australian University Sector Disposal Authority

WoS

Web of Science

xii

INTRODUCTION
Universities are the home of research and innovation and offer a complex mix of
support mechanisms to allow high-quality research to be undertaken at everincreasing levels. At the core of this activity is access to and interrogation of digital
information sources contained within the university itself and as externalised
content captured within a federated approach to content licensing. Just as research
domains evolve and become more diverse, so do the mechanisms by which digital
information is sought, retrieved and utilised.
Researchers and academics, who have made the decision to link their future and
career aspirations to academia, despite the insecurity, uncertainty and pressures
that are so characteristic of modern academic life, are an integral part of these
evolving research domains. Being aware of these realities, they develop numerous
strategies and adapt their behaviour, including information behaviour, not only to
survive but also to flourish, often becoming eminent scholars with considerable
research output and worldwide reputation.
This thesis presents a mixed methods study on how science academics working at
Australian universities experience digital information sources to support their
research activities. The study focuses on the information behaviour of science
academics and researchers from selected STEM (science, technology, engineering
and mathematics) fields, such as health and medical sciences, biomedical sciences,
engineering and information and computing sciences. Researchers from those fields
were selected because of the quantity of their research output contributions to
sciences. The most recent Excellence in Research for Australia (ERA) report
(Australian Research Council [ARC], 2018) shows that the total volume of output
between 2011 and 2016 represented a 17% growth with STEM disciplines still in the
lead. This chapter introduces the topic, states the problem, and outlines the
background to the study, its purpose and the research questions. The significance of
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the study is also explained, and the final section describes the organisation of the
thesis chapters.

Statement of the problem
To progress their academic career, scholars require information not only to conduct
research but also to author publications, keep up to date with developments in their
field and prepare for lectures and conferences (Rupp-Serrano & Robbins, 2013). The
way they interact with information sources varies and depends on many factors such
as job roles, disciplines, preferences, personal circumstances and pressures of the
academic environment. To rise to the challenges imposed by these factors, scholars
develop strategies that best support their information needs at the time and tend to
rely on them throughout the course of their academic life.
Easy access to a variety of information sources and ongoing technology
developments provides scholars, especially those from developed countries, with
the opportunity to make decisions relating to how and where information they need
can be obtained. Issues that arise from these new approaches are of interest to
existing information providers, librarians and database publishers alike, and as such,
merit the continuous research into information behavior of academic information
users (Vilar et al., 2015; Wellings & Casseldon, 2019).
Although there have been numerous studies relating to information behaviours,
they have predominantly focused on the selected information activities of students
and academics combined, from a single faculty or university, representing a variety
of disciplines (Hollister & Schroeder, 2015; Jamali & Nicholas, 2008; Meho & Tibbo,
2003; Nel & Fourie, 2016).
This study focuses solely on science academic staff with regard to how they
experience information sources throughout their entire research journey, from
information-seeking and retrieval through to the creation of new information and
new knowledge and its dissemination. This approach will allow the reader to
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establish the current state of knowledge of science academics’ information
behaviours, especially given that little research has focused specifically on the
information behaviour of this important group of users. Within the Australian
university sector, researchers from these disciplines represent a majority of the
research-related income for their institutions (Quellette & Tutt, 2019).
Moreover, some of an early studies on information behaviours, although still of
value to the library profession since they provide foundations for a number of
information behaviour models as well as insights on information use of science
academics are, to a certain degree, out of date as they were conducted prior to or
just after Web technologies began to be developed; for example, Ellis and Haugan’s
(1997) study of physicists, Hurd et al.’s (1999) research on molecular biologists,
Grefsheim and Rankin’s (2007) research among medical faculty and Hemminger et
al.’s (2007) study of academic scientists. In fact, renewed interest in science
researchers’ information behaviour, which has come to light in the recent years, was
prompted by the development and increasing popularity of academic and social
networks (Jaring & Bäck, 2017; Laakso et al., 2017; Van Noorden, 2014),
In addition, studies on academics’ information behaviour have predominantly been
conducted in the United Kingdom (UK) and United States (US) (Housewright et al.,
2013a, 2013b; Wolff et al., 2016a, 2016b). Even comprehensive studies involving
early career researchers (ECRs) from several countries (Nicholas, Abrizah et al., 2018;
Nicholas, Rodríguez-Bravo et al., 2017; Nicholas et al., 2019), did not include scholars
from Australia. Therefore, there is currently a gap in knowledge of the information
behaviour of academic staff from science and other disciplines from Australian
universities, as they have not been researched as a separate entity on a larger scale
Existing studies in the field relating to Australian academics have typically compared
them with academics from other countries. For example, Riyaz's (2017a; 2017b)
study of information-seeking habits of students and academics from Curtin
University (Western Australia) and two universities in the Maldives aimed to
understand the nature of ‘I can Google it’ information seekers’ mentality and
3

whether this phenomenon influences the provision of academic library services in
countries with diverse economies. The impact and influence of affect and feelings on
the information behaviour of ECRs from humanities and social science disciplines in
Canada and Australia became a focus of Willson and Given’s (2020) research.
Hammarfelt and Haddow (2018) explored how Australian and Swedish humanities
scholars use metrics, and the role these practices might play (or not) when seeking
recognition for their academic achievements.
Australia’s overall research output in 2019 placed it among ten leading countries in
natural sciences research (Nature Index, 2020), making it an ideal focus of this study.

Background to the study
Information behaviour and attitudes
Traditionally, the information behaviour of researchers has involved searching for
information sources through academic libraries (Mamtora, 2011; Parker, 2012;
Tenopir et al., 2015). However, because of digital disruption brought about by the
Internet and World Wide Web, the role that university libraries play in supporting
science research is changing rapidly. Information immediacy and integration are
changing information-seeking behaviour and attitudes in science research so that
the difference between academic libraries and repositories and those available
across the wider World Wide Web have become blurred.
Findings from studies on the information behaviour of researchers (Nel & Fourie,
2016; Nicholas, Boukacem-Zeghmouri et al., 2017; Riyaz, 2017a; 2017b) include that
one of the traditional academic research support tenets—information discovery and
information dissemination—has undergone enormous changes in the last few years.
The increasing availability of free content—for example, journal articles, government
reports and publications, books and book chapters—coupled with easy-to-use
Internet search engines has convinced many researchers that their information
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requirements can be fulfilled without assistance from the library (Shapiro, 2014). The
efforts of libraries to provide seamless access to e-resources have played a role in
fuelling these preconceptions. Therefore, in light of the current digital climate
described above, the importance of studying information behaviours of library users
to understand and determine their information needs has never been greater.
(Donelan, 2016; Gil de Zúñiga et al., 2012; Lacoste, 2016; Manca & Ranieri, 2017).
Academic environment worldwide
To be able to recognise academics’ information needs, for example, how they search
and retrieve information and how they use the information found, it is necessary to
understand the current academic environment. Since this environment consists of
many contexts, it is inevitable that these contexts enable and at the same time
constrain the activities of academics. External pressures include government
regulations, the expectations of the academic community and the need to follow
international standards and market mechanisms (Grossi et al., 2020; Smigiel et al.,
2015).
The modern academic research environment is often described as extremely
competitive, where academics compete for ever decreasing research funds (Laudel
& Gläser, 2008; Orlando & Gard, 2014). Because of the constant challenges, as well
as uncertain employment prospects, the academic environment is becoming
increasingly difficult to navigate for both early career researchers (ECRs) and more
established academics (Kensington-Miller, 2017; Kinman, 2014, 2016). The changing
nature of academia manifesting in increasing expectations of productivity has
resulted in exertion of pressure to publish research in prestigious publications as the
culture of measurement is omnipresent in academia and there is no sign of change
in this respect (Raaper, 2016; Söderlind & Geschwind, 2019). Since progress in the
academic environment depends on publication of research, the opportunity to
conduct one’s own research is a prerequisite activity for all academics that wish to
progress their university career (Hollister & Schroeder, 2015; Horta & Santos, 2015;
Nicholas, Rodríguez-Bravo et al., 2017; Nicholas et al., 2015).
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Research findings relating to these topics indicate that many academics consider a
lack of time resulting from constantly increasing teaching and administrative
responsibilities as the most significant obstacle to getting involved in regular
research activities (Heffernan, 2018; Kezar & Holcombe, 2015).
“In the UK, summer months are the only period during the year that academics
have time to focus on the research that is supposed to account for two-fifths
of their working lives, according to the standard 40/40/20 contractual split
between research, teaching and administration” (Mayo, 2019, para 3).
Moreover, to pursue their research, academics work in the early morning, very often
late in the night or during weekends. Finding time to produce research outputs is
difficult; thus, doing research on a regular basis and combining this with everyday
academic work is seen as an achievement by the academic community (Darabi et al.,
2017).
Australian academic environment
The situation of academics in Australia is no different. Early research among
academics at Australian universities revealed a similar picture in terms of workloads
and funding constraints contributing to barriers to pursuing research interests by
many academics (Winefield & Jarrett, 2001; Zeng et al., 2016). Moreover, Petersen
(2011), who examined the views of academics from various Australian universities in
relation to why they may consider leaving an academic career found that the
workload and lack of funding opportunities are major stressors.
In 2011 Australian introduced a new approach to research audit, i.e., Excellence in
Research for Australia, (ERA) with the objective to identify and promote excellence
with respect to full range of research activities at Australian universities and other
higher education institutions. This process has further exacerbated the issues
outlined above. The link between the quality of output and funding has prompted
universities to focus their research support on those perceived as promising
researchers, leaving other academics with more teaching responsibilities and—as a
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consequence—little or no time at all for research (Butler, 2004). This situation is
reflected in the information behaviour of academics as they strive to balance their
various responsibilities, opting for strategies that enable them to get the information
they need as quickly as possible and with minimum effort (Mayo, 2019).
To enable Australian universities to become institutions that drive Australia’s
economic growth, contribute to knowledge, and make scientific breakthroughs,
several government sources provide funding to universities based on their
performance. All Australian universities receive some government funding for their
research, however, the majority of cumulative funding (61.7%) from the Research
Block Grants, National Health and Medical Research Council (NHMRC) and ARC grant
income goes to the research-intensive Group of Eight (Go8) institutions: the
Australian National University, University of Adelaide, University of Melbourne,
Monash University, University of Queensland, University of Sydney, University of
New South Wales and University of Western Australia (UWA). The other 31 public
universities vie for the remaining proportion of annual research funding (Ferguson,
2019).
Universities in Australia provide domestic and international students with
opportunities to pursue their interests in a variety of disciplines ranging from science
to business and management, arts and humanities, social sciences, engineering, law
and health sciences. The popularity of STEM disciplines is pervasive at Australian
universities, with practically every public university offering graduate and
postgraduate courses and research programs that involve some elements of STEM
disciplines (MacDonald et al., 2019). Growth of STEM disciplines is of interest to
Australian policy makers who have demonstrated a pronounced bias towards STEM
teaching and research. In 2021 the Australian federal government plans to increase
university fees for some humanities degrees, as well for commerce and law, while
reducing fees and increasing funded places for STEM-related courses. This reflects an
expected growth in job opportunities in these areas, which in turn are perceived as
creating a significant benefit for the national economy in the years and decades to
come.
7

Academic researchers in Australia are expected to conduct research that will result
in high-quality outputs, because active involvement in research activities is a matter
of great importance to the Australian government (Hughes & Bennett, 2013). As a
result, there is incredible pressure on researchers in Australia to perform, with
‘publish or perish’ becoming the mantra in Australian universities (Bretag, 2012;
Perkmann et al., 2013). It is also recognised that some universities offer financial
incentives for publishing in top journals: for example, Griffith University offers
financial incentives for publishing in Nature. According to Abritis et al. (2017) this
cash incentive amounts to 5,135 USD per publication. Some universities are
considering nominating a specific number of articles those researchers would be
expected to publish in top journals each year. Pressures from university managers to
disseminate research findings at any cost are closely connected to personal and
institutional performance measures (Bentley et al., 2012, 2013).

Purpose of the study
Studies of information behaviour continue to be of importance as the emergence
and development of digital technologies changed the information behaviour and
perceptions of researchers (Fry & Talja, 2004; Lönnqvist, 2007). Further, as a result
of the development of information technologies (IT) and improvement in
information services, the information-seeking behaviour of users has tended to
adjust, making users change their information-seeking behaviour. Therefore, there is
a need for continuous study of various aspects of information-related behaviour and
attitudes among a variety of researcher populations (Nicholas, Rowlands, Jubb et al.,
2010).
Recent research has shown that the actions of researchers, regardless of the stage of
their career, are shaped by the research environment of which they are part, an
environment in which achievements are measured by research outputs—for
example, publications in high-impact journals and quality of research—and research
income, highlighting a trend within higher education worldwide towards treating

8

universities on par with corporations (McKenna, 2019) Implementation of such a
business model can lead to growth in the number of managerial and administrative
staff employed by universities to scrutinise academic work and justify the notion of
answerability in academia (Erickson et al., 2020). Thus, the tendency of governments
in many countries, including Australia, to monitor performance of universities using
various metricisation criteria often results in favouring of those institutions engaging
in industry-relevant research with potential for commercialisation of findings
(Hollister & Schroeder, 2015; Symul, 2010).
All these elements must be considered when discussing the experiences of
researchers involving digital information sources to create a better understanding of
what prompts researchers to use some information sources more than others, or the
strategies they develop to search, retrieve and disseminate the information they
need to support their research and scholarly activities. The data collected can be
used by libraries to improve services and resources for science researchers and give
science librarians a better understanding of how science researchers seek and use
information, which can help them develop information literacy resources and
courses that are relevant to the needs of science researchers. The data can also be
used to help professionals who support researchers to better promote their
institutions’ services and resources in a targeted way that fills gaps in researchers’
knowledge.
Therefore, the aim of this thesis is to gain an understanding of the role played by a
variety of information sources, such as those found in university libraries, free online
databases, social media and academic social networks (ASNs), in supporting the
work of science academics in the context of the modern academic environment.

Statement of the research question
The discussion presented above leads to the following primary research question.
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Primary research question
How do science academics based at Australian universities experience digital
information sources when seeking information to support their research and
scholarly activities?
While the literature offers insights into the needs, information-seeking and
information use of a variety of research communities across the globe (Jamali &
Nicholas, 2008; Meho & Tibbo, 2003; Nel & Fourie, 2010; Nicholas, BoukacemZeghmouri et al., 2017) this research project focused solely on the experiences of
science researchers based at Australian universities from selected science
disciplines, with regard to digital information sources used to support their research
and scholarly activities.
This research aimed to identify information-seeking venues available to the modern
busy science researchers to fulfil their information requirements, the factors, which
can influence their choice and perceptions of information sources and the value they
place on available information sources. By comparing and analysing responses to
collected data, the researcher explored the experiences of science researchers from
numerous Australian universities with a number of information sources, such as
libraries, the Internet, ASNs and social media.
The primary research question was addressed by exploring three supporting
research questions, which supplied the evidence and initiated the discussion to
answer the main question.
Supporting Research Question 1
Where do science academics based at Australian universities seek information to
support their research and scholarly activities?
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The first supporting research question investigated the information sources
employed by Australian science researchers to find information they require to
conduct their research and scholarly activities by examining their information
behaviour to satisfy their information requirements relating to information-seeking,
information sharing and publishing practices.
The participants were asked, in a semi-structured Web survey and follow-up
interview, which digital information sources they consult when searching for
information they need at a given time and with a task in mind, which sources they
consult first and which last, to support their research and scholarly needs. The
overwhelming influence of the World Wide Web and the Internet on researchers’
information-seeking habits necessitates continuous investigation of this
phenomenon to understand the impact of such behaviour on the sustainability of
more traditional resources and services offered to researchers (Nicholas, Watkinson
et al., 2017; Ryiaz, 2017a).
Supporting Research Question 2
What factors influence the choice and perceptions regarding information sources
for science academics based at Australian universities when seeking information to
support their research and scholarly activities?
While the first supporting research question addressed the variety of digital
information sources available to researchers, the second question focused on factors
that influence Australian science researchers’ choice and perceptions of information
sources to satisfy their information needs relating to their research and scholarly
activities.
These issues were investigated using a semi-structured Web survey and interviews
to identify the preferred information sources of science researchers and the reasons
for this, by examining their views and attitudes in regard to the array of information
sources available to them. The importance of understanding user perceptions is
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widely recognised in all sectors—industry and not-for-profit alike—since a
relationship between a provider and a client is the most important measure of
effectiveness leading to positive outcomes (Abbas et al., 2009; Ha & Longnecker,
2010; Kelley et al., 2014; Richardson et al., 2012).
Supporting Research Question 3
How do science academics based at Australian universities use information
gathered from a variety of sources to support their research and scholarly
activities?
This question was addressed by examining the practices of science academics in
terms of using the information they collect from a number of information sources in
order to aid their research as well as scholarly activities. Semi-structured survey
questions and follow-up interviews with voluntary participants were used to explore
these practices.
Certain elements of the information behaviour, such as information-seeking, are well
documented; however, there is growing interest from information providers,
including commercial ones, on how the information gathered is being used by
researchers to enhance their daily work as well their scholarly dissemination
practices (Nicholas, Watkinson et al., 2018; Van Noorden, 2014).

Significance of the study
This research provides empirical data on how Australian science academics
experience digital information sources when seeking information to support their
research and scholarly activities and their varying experiences of information
collection, retrieval and dissemination of new information and new knowledge.
Therefore, the primary objective of the current study is the contribution of new
knowledge about these experiences of academics in Australia in general, and science
academics in particular.
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Most studies relating to academic information-seeking are predominantly focused
on student experiences with limited research on practices of academics, especially
Australian academics. This research is of significance because it places Australian
science academics - both research-intensive academics and those with
predominantly teaching profiles, at the centre of research investigation. Moreover,
the study contributes with a new perspective on the use of less known information
behaviour related models, since these models are better placed when investigating
academic engagement with a variety of information sources in the context of
metricisation of academic life. This research proposes a Science Academics
Information-Seeking and Transformation Model, which includes elements of old and
new models to better reflect the current information behaviours of scholars in
modern academia.
This research is relevant to the library and information field as it only not only
addresses the current state of knowledge of information behaviours and factors that
shape these behaviours of this very specific group of users but also increases
understanding of these issues for those responsible for provision of information
support. It is hoped that the study results will motivate library managers, librarians,
database developers and publishers to review their current practices and develop
resources and services that are relevant the needs of academics in a variety of
interdisciplinary areas, such as information literacy, library education and other
library initiatives.

Definitions
Information behaviour
Information behaviour is a complicated concept. There have been numerous
discussions and proposals about definitions of information behaviour. Wilson (2000,
p.49), for example, defines information behaviour as:
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“The totality of human behaviour in relation to sources and channels of
information, including both active and passive information-seeking, and
information use”.
Conversely, according to Bates (2010), the information behaviour term is used to
describe the various manners in which people engage with information, particularly
how they seek and utilise information in various contexts, once the required
information is secured. These activities include activities relating to informationseeking and retrieval but research in the information science field also seeks to
understand the reasons for information-seeking.
Open access
Open access (OA) is an international movement that advocates free and open online
access to scholarly information, including publications and data. A publication is
described as 'open access' when there are no barriers to accessing it so anyone can
use or distribute it. As a publishing model, OA makes research available to everyone
free of charge. This approach is in contrast to the traditional subscription model in
which users can gain access to scholarly information by paying subscription charges.
There are different venues of publishing OA. “Gold access” (full OA) is when an
author publishes their work using a publisher platform; this type of access also
involves a publication charge. There is also an option for publication via ‘hybrid’
journals. These journals are subscription journals that allow OA publication of
individual articles when a publication processing charge is applied. “Green access”
happens when full-text scholarly publications are deposited in an institutional
repository that is publicly available. However, because of publishers’ copyright
restrictions, these publications are mainly preprints, i.e., draft versions of scientific
papers published before they have been peer-reviewed (Johnson et al., 2018).
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Institutional repository
Institutional repositories can be described as archives designed for collection,
preservation and dissemination of a variety of research materials (e.g., the
intellectual output of a research institution) in digital form (Giesecke, 2011). The goal
of these institutional repositories is to make research widely accessible to all
scholars worldwide, not just to the privileged few who work at universities in which
libraries can afford subscriptions to journals in which research of interest is
published (Harnad, 2008).
Science, Technology, Engineering and Mathematics
STEM-educated workers are indispensable in supporting the growth and stability of
many world economies. STEM education creates critical thinkers and develops
science literacy and the next generation of innovators. STEM disciplines underpin
healthcare, food production and manufacturing industries, continuing to grow as the
world becomes more digitally dependent (Ardianto et al., 2019).
Information sources
Information can be sourced from anywhere, including journals, books, websites and
people. These sources are usually categorised as primary (original research) and
secondary sources, which typically evaluate, re-use and process original sources.
Selection of information sources is typically the first and the most important step in
the information-seeking process (Xie & Joo, 2009).

Research activities
Typically research activities refer to actions, which result either in the creation of
new knowledge or the use of existing knowledge in a new way, by synthetising and
analysing previous research, to generate new concepts, methodologies and other
creative outcomes (Whitchurch, 2009)
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Information use
Information use behaviour is described by Wilson (2000) as either the physical or
mental actions people employ to incorporate information they collect during their
information-seeking pursuits into their knowledge base. The word ‘use’ can be
interpreted both as a verb and a noun. The verb suggests consumption, i.e., the ways
in which people put into use information they previously gathered to make sense of
their lives and situations. On the other hand, “Information use" is also concerned
with understanding what information sources people choose when seeking
information (Reddy et al., 2018).
Social Media
According to Merriam-Webster dictionary, social media are:
“forms of electronic communication (such as websites for social networking
and microblogging) through which users create online communities to share
information, ideas, personal messages, and other content (such as videos)”
(Merriam-Webster Dictionary, 2020)
Moreover, social media, unlike traditional mass media
“enable users to articulate and make visible their social networks” (Boyd and
Ellison, 2007, p. 211).
Academic Social Networks
The term “academic social network” (ASN) sites encompass a variety of online
platforms, which aim to bring the benefits of online networking to academic
audiences. According to Jordan (2019, p.2) ASNS can be divided into two categories:
“those which have been developed primarily to facilitate profile creation and
connection such as include Academia.edu and ResearchGate, and those with a
primary focus on posting and sharing academic-related content and have
subsequently added social networking capabilities, such as Mendeley”.
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Organisation of this thesis
This first chapter outlines the statement of the problem and the study background. It
also introduces research questions and explains purpose and significance of this
research.
Chapter 2 presents the literature review, which consists of an analysis of studies that
include aspects of information-seeking behaviours such as information behaviour
models relevant to the study, OA issues, the Google phenomenon and involvement
with social media and ASNs.
Chapter 3 describes the methodology used in the research. The justification for the
choice of a mixed methods, the administration of a Web survey and interviews for
Australian science researchers is also explained in this chapter.
In Chapter 4, the quantitative results findings of the Australian science researcher
Web survey are presented with a comprehensive analysis.
Chapter 5 presents an account of findings from the interviews with participants.
Data analysis is justified with pertinent citations to illustrate the attitudes and
experiences of the science researchers working at Australian universities and taking
part in this study.
Chapters 6 and 7 finish the thesis with a discussion of findings and concluding
remarks aligned to the primary and supporting research questions.
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LITERATURE REVIEW
The purpose of this study was to acquire a thorough understanding of how science
academics interact with digital information sources to support their scholarly
activities. To identify the current state of the knowledge on this topic, the study
focused on the information behaviour of a selected group, science academics, which
had already achieved their PhD and embarked on a career in the academic sector.
This chapter focuses on examining the key literature pertaining to the information
behaviour of science academics with regards to their information needs, information
-seeking and information use, the choices they make when selecting information and
the factors influencing these choices. Since scholars engage with information at
every stage of their research journey, this information behaviour is examined from
the perspective of researchers as information consumers as well as
information/knowledge creators. Because literature on information behaviour
among this group of academic researchers is limited, publications relating to other
demographic groups are also included in the review.
This literature review begins with a discussion of selected models relevant to this
study in terms of investigation of typical information behaviours such as
information-seeking and retrieval, information/knowledge creation and information
destination. The literature analysis also covers studies on the topics of the
information behaviour of researchers and the factors influencing these behaviours in
general, but also specifically science researchers developing a career in academia.
The impact of technology and the environmental contexts in which scholars operate
is discussed as this closely aligns with research findings of this study as explored in
subsequent chapters of this thesis. The information behaviour of academics and
their attitudes and perspectives are discussed in terms of the use of information
sources available via accessing library collections as well as sources of information
outside the academic library realm. Topics relating to knowledge creation and its
dissemination—that is, publication and scholarly communication—are also included
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in the review, providing an overview of the relevant literature that prompted this
research with regards to its sources, data collection and analysis, and leading to the
development of research questions as well as research methods discussed in the
next chapter.

Information behaviour models and frameworks
A framework can be described as a model or position adopted to explain a
phenomenon (Case, 2012). Since the emergence of users' studies in the 1980s,
interest in these topics has extended from investigation of users' information needs
to other aspects of their information behaviours. Consequently, many studies have
been conducted, leading to proposal of several empirical and theoretical models
aimed at outlining and explaining the information behaviour of this diverse group of
users. These research models, very often graphic illustrations of theory, are
especially useful when addressing research in terms of describing and predicting
stages leading to a problem solution, thus simplifying of a complicated process
(Perez, 2007).
This research study set out to explore how science researchers based at Australian
universities experience digital information sources when seeking information to
support their research and scholarly activities. Such an investigation would not be
complete without considering selected information models developed over several
decades that acknowledge users’ needs as well attitudes and factors that may lead
to or result in particular information behaviour and processes in the broad context of
information-seeking and information use. Therefore, Figure 2.1 provides a graphical
representation of selected information behaviour models deemed relevant to this
research, which have evolved and grown into larger and more comprehensive
models in the last four decades.
Science academics’ engagement with information to support their research and
scholarly activities does not only involve information-seeking, but once information
is found, it is evaluated and used to create new information and new knowledge.
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During this process, science academics change from:
•

Consumers of information (during information-seeking process)

•

Producers of information (converting the located information into new

to:
information and new knowledge)
These activities are dynamic and cyclic, in many cases initiating the informationseeking process again.
Metricisation of academic life is especially significant to this research as it influences
information behaviours of participants of this study. Information-seeking models,
which acknowledge the context and motivation in information-seeking, retrieval and
dissemination, are considered of value in the context of this research.
Selected models discussed in greater detail below are of relevance to this study as
they:
•

determine the steps that researchers take when seeking information

•

are widely applicable and flexible and can be used and adapted in various
contexts

•

reflect this research study’s focus on a user-centered design

•

take into the account users’ experiences and needs, and other less
researched elements and drivers that influence users who engage in seeking
information as well as information retrieval and dissemination.

However, before examining these models and explaining the reasons for their
selection for investigation and applicability in this research, it is important to
recognise the fact that the content of these models depends on the research
perspective assumed by their authors, with the design depicting either a specific
aspect or a whole sequence of actions that lead to procuring information. It is also
worth noting that the terminology describing these activities used by authors differs
considerably. Despite this, these models can be viewed as complementary to each
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other as they have certain elements in common; that is, they start at the point
where an information need arises and include the basic stages (often with
intervening variables) that lead to performance of search activities and obtaining (or
not) the information requested. Some models included in this review acknowledge
the importance of the context that prompts the information need, whereas others
do not. Additionally, certain models end when the information is finally found, while
others take into account all activities relating to a typical research journey, with a
focus on events of new information/knowledge creation and dissemination, without
which the image of the modern information user, especially in an academic setting
would be grossly inaccurate.
Figure 2.1 below divides selected models into three distinctive categories:
1. In the centre of the circle stand Information-seeking and retrieval models,
some of which include context and motivation with the common
denominator of the ‘ending stage’ component, when information has finally
been found. However, this situation does not truly reflect the information
behaviours of science academics as well as everyday information seekers, as
more often than not, the information found is utilised further in some way,
thus the inclusion of a second category.
2. Encircling the basic information-seeking models in Figure 2.1 are models,
which combine information - seeking (i.e., information consumption) with
information and knowledge creation (i.e., information production), thus
making them suitable for inclusion in this study.
3. The third layer of models depicted in Figure 2.1 shows models, which may
not directly relate to science academics but are still deemed as very relevant.
These models combine activities relating to information consumption and
production but also consider a number of drivers necessary for both seeking
and retrieving information as well as creation of information and knowledge
outputs. These knowledge outputs are based on creativity, inspiration and
serendipity as well as copyright issues resulting from these activities.
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Figure 2.1 Evolving information behaviours

Information-seeking and retrieval models
As Figure 2.1 shows, the emerging interest in user studies resulted in proposal of
several models that have evolved over several decades. Although often very basic,
they provide the foundation for model expansion and in many cases remain relevant
to research in information behaviour to this day.
The first segment of Figure 2.1 shows Krikelas’ s (1983) model, which uses the need
as the prompt to engage in information-seeking activity, followed by the actions of
seeking, retrieving and utilising information, resulting in a state of satisfaction or
dissatisfaction with the outcome. This model was one of the earliest efforts directed
at designing the information process. Because Krikelas’s (1983) model recognises
that information needs are linked to the environment of the information seeker and
that one of the components of information-seeking is source preference, it falls into
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the scope of this study because academic science researchers need, and therefore
information behaviour and attitudes, are conditioned by the research environment
of which they are a part as well as the demands of a research cycle.
When considering the role of context and its influence on the information behaviour
of academic scientists, both Wilson’s (2005) and Kuhlthau’s (2004) models are also
of interest. Kuhlthau’s (2004) Information Search Process model, which centres on
the process of information search, involves elements of feelings, emotions, thoughts
and actions, which, according to Kuhlthau (2004) are prompted by the notion of
‘uncertainty’. She argues that uncertainty is the cause of an information seeker’s
experience of feelings relating to lack of confidence and anxiety and prompts the
search for information that will lead to greater assurance. The applicability of
Kuhlthau’s (2004) model to this research lies in the fact that science academics faced
with a constant growth of number of information sources need to employ all their
skills and knowledge to evaluate these sources. Although generally confident in their
information-seeking skills, they may nevertheless experience information anxiety
feelings resulting from the enormous amount of information available, which may
lead to a revision of their self-efficacy beliefs. Moreover, a recent study by Willson
and Given (2020) supports the notion of the role of affective factors, which might
influence the information-seeking behaviours highlighted by Kuhlthau (2004). These
factors include feelings of stress, frustration and belonging—in fact, feelings that are
commonly experienced by all academics, regardless of their position at the
university, including participants in this study.
Another valuable contribution of Kuhlthau’s (2004) model to this study is that it is
based on empirical studies, presenting information-seeking activities as an overall
process regardless of search setting or format of the source. This approach makes
Kuhlthau’s (2004) model useful for investigation of information behaviour in the
digital environment; hence it has been employed in studies on a variety of user
groups including academics, university students and health professionals
(Chowdhury et al., 2011; Hyldegård, 2006; Spence et al., 2005). Moreover, the fact
that in Kuhlthau’s (2004) view, the process of information-seeking is not linear but
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involves iteration across all stages is worth noting here as it mirrors the experience
of science researchers when seeking information. Therefore, Kuhlthau’s (2004)
suggestion to use her model to explore researchers’ experiences relating to
information activities may prove invaluable when conducting this research project.
Wilson’s (2005) model, with its focus on information needs, information-seeking and
searching also includes the environment, as well as role that cognitive and affective
factors play in the information-seeking behaviour process of the information users.
Wilson’s (2005) identification of specific factors and the attributes of information
sources in governing information-seeking behaviours that can affect motivation is
similar to Kuhlthau’s (2004) model, rendering it useful for this study when discussing
links between the information behaviour of academics in a modern academia
context, where performance measures imposed on academics may have an impact
on certain decisions taken during their research journey. Wilson (2005) proposes
various conceptual models, which, although never empirically tested by Wilson
himself, are extensively cited and compared in the literature in terms of their
applications to various studies to provide a framework for thinking about a problem
(Harland & Bath, 2008; Niedzwiedzka, 2003; Robson & Robinson, 2013).
Regarding library and information science (LIS) specific information-seeking
behaviour studies, those of Ellis (1989, 1993; 1997) are important for this project,
particularly as they focused on academic researchers such as physical scientists (Ellis
et al., 1993). The Ellis’ model, with description of various stages of informationseeking behaviours, has certain similarities with Kuhlthau’s (2004) model, especially
in terms of the range of activities employed when performing an informationseeking exercise. The six stages of Ellis’s model encompasses:
1. Initial information searching (starting)
2. Identifying additional information sources based on reference material
(chaining)
3. Searching in areas of potential interest (browsing)
4. Information comparison between sources (differentiating)
5. Maintaining awareness (monitoring)
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6. Locating materials of interest (extracting)
Although Ellis focuses on information-seeking activities, Kuhlthau (2004) considers
affective and cognitive aspects (feeling and emotions). Although relatively simple
models, neither of which include the context in which information is required, nor
the fact that the information-seeking process is a non-sequential activity (but see
Ellis & Haugan [1997]), they are of special importance to this study since they have
been extensively tested, extended and modified by those conducting investigations
into information behaviour among researchers in different disciplines to reflect
similarities and differences of these activities. These studies include research
conducted among social science researchers (Al-Suqri, 2011; Meho & Tibbo, 2003),
Web users in industry (Choo, 2001), lawyers (Makri et al., 2008), architectural
students (Makri & Warwick, 2010) and computer game designers (Makri et al.,
2019). The applicability of Ellis and Haugan’s (1997) model to this research study lies
in their investigation of engineers’ and scientists’ information-seeking behaviour by
adopting a research lifecycle process; the acknowledgement that various types of
information sources are being chosen and utilised in different research phases; and
that these activities can be repeated and returned to until the required information
has been located.
Since the reason for embarking on this research was to find out about the context of
information-seeking, retrieval and dissemination in the current digital environment,
the Knight and Spink (2008) model is of importance as well because of its adaptation
of a number of major models of information behaviour, including those that
specifically deal with online activities. However, this model also ends at the
information-retrieval stage with no further indication of what will happen with the
information that is selected and retrieved in the process.
Despite different terminologies used to describe stages of information-seeking
behaviour and either inclusion or exclusion of the context in which seeking activities
occur, the common denominator for the models discussed above is the ‘ending
stage’ component, when the information has finally been found. However, this
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situation does not truly reflect the information behaviours of science academics as
well as everyday information seekers, as more often than not, the information found
is utilised further in some way. The literature dealing with research and scholarly
activities of modern academic researchers, which is analysed in the next part of this
chapter, highlights the fact that these activities are dynamic and cyclic. Information
found during the information-seeking process is often converted into new
information or/and new knowledge, in many cases re-initiating the informationseeking process—hence the addition of another segment to Figure 2.1 of a number
of selected models of relevance to this research.
Extended information behaviour models
Since academics' information behaviour activities encompass information-seeking
and retrieval as well as information or knowledge creation and dissemination,
models that combine elements of these activities deserve special mention, when
discussing the reasons for their inclusion in this literature review.
The Leckie et al. (1996) model of information-seeking professionals, which starts the
list of the models in the second segment of Figure 2.1, seems to be the earliest
model that not only recognises the influence of job roles on information
requirements but also makes a link between the information-seeking activity and
information use. Although the authors do not detail what outcomes of informationseeking they have in mind, by referring to information previously found and
synthetised, they imply that the ‘use’ stage depicted in their model may refer to the
event of information/knowledge creation (Gorichanaz, 2019). Moreover, according
to Leckie et al. (1996), information needs can also be affected by factors such as the
importance of information required and users’ demographics. Important factors
affecting professionals’ information awareness include accessibility and usefulness
of the source, familiarity with the source and costs involved, accuracy and quality of
the information, and general soundness of the source. Depending on outcomes, the
model takes into the account that there might be a need to find information from
other sources in case the outcomes prove negative by using feedback loops. That
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Leckie et al. (1996) recognise the linkage between information-seeking and
information use—taking into the account a number of factors that affect information
behaviour and applicability of this model for a number of studies—renders this
model relevant to the scope of this study.
The next model that relates to some extent to the scope of this study is Hektor’s (as
cited in Gorichanaz, 2019) empirical model of human information behaviour
proposed on the basis of his own PhD research study. Although concerned primarily
with how people seek and use information in everyday life, rather than in an
academic setting, his interests also encompassed the Internet’s usefulness for
information seekers, taking into account their individual experiences. The strength of
this model lies in the combination of sociocultural and technology environment and
information behaviour. The individuals investigated by Hektor engaged in a variety
of tasks by performing information activities, such as seeking, browsing and
monitoring, as well as exchanging information formally and informally. By
recognising the importance of the exchange of information stage, Hektor explicitly
acknowledges the event of information creation at the end of the process, thus
making this model applicable to research into the information behaviours of users in
different settings and at different levels of their academic journey, including the
present study.
While Hektor’s concepts of search, retrieve, browse, monitor and exchange (inferred
by Hektor as information sharing) are not new ideas, some of the other information
activities that focus on engagement with information—for example, reading the
collected materials, using them for teaching and presenting at conferences as well as
publishing—can be classed as novel. By highlighting the existence of links between
all these forms of information-seeking, retrieval use and creation, Hektor’s work
shows that information users are voracious information consumers, inspired
information and knowledge creators and active disseminators of information, just as
are science academics, whose information behaviour is the topic of this study, thus
justifying inclusion of Hektor’s model in this research study.
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Empirical research on social scientists by Meho and Tibbo (2003) adds to models that
combine the role of a researcher as an information consumer with that of
information/knowledge creator, when following a number of steps such as
searching, retrieving and disseminating information, thus making it appropriate to
include in this literature review. Meho and Tibbo’s study reviewed Ellis’s (1989,
1993, 1997) findings in light of the increasing popularity of online informationseeking activities. Their research confirmed Ellis’s model with regard to the existence
of six stages a researcher goes through, in the process of gathering information, but
also found that to reflect the full experience of researchers in the era of emerging
digital developments, additional steps are needed in Ellis’s information process, such
as access to and verification of information as well as networking and management
of the information and information sources. By highlighting these additional steps,
Meho and Tibbo’s (2003) model became relevant to this research, as all these
activities can be found when investigating the activities of the majority of academic
researchers. In terms of new information/knowledge creation, Meho and Tibbo
(2003) allude to the fact that their ‘information processing’ stage may include a
writing component, although their description relating to activities involving
synthesis and analysis of collected information is not very precise; therefore, it could
account for many things and is open to interpretation. Unlike most of Ellis’s models,
the Meho and Tibbo (2003) model is non-linear, as researchers proceed from one
research related activity to another depending on their needs at the time. However,
their model, similarly to Ellis’s models, do not take into the account the work context
in which participants of their study operated and in this, differs from the current
research findings, discussed in the next chapters of this thesis.
Robson and Robinson’s (2013) conceptual model, which links information behaviour
with mass communication reveals how information is sought, processed and, as a
result, new information is communicated. Robson and Robinson’s (2013) theoretical
model, because of its focus on creation of information to support mass
communication processes rather than information creation of individuals, is only of
marginal interest to this study. However, given the increasing trend of academic
engagement with mass media, this model may gain in importance in the future.
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Moreover, the fact that it takes into account the importance of knowing about a
user's context in information behaviour research makes this model worthy of
mention here, albeit in passing.
Extended information behaviour and discipline-related models
The third segment in Figure 2.1 depicting evolving models and concepts relating to
information behaviour highlights the shift in focus from an interest in the
information behaviour of students and professionals from applied disciplines such as
scientists, health professionals, lawyers and engineers, to those whose work involves
artistic elements, which are necessary for both seeking and retrieving information as
well as creation of information and knowledge outputs. This shifting stance brings to
the fore the importance of a new set of drivers including inspiration, creativity and
the role of serendipity in the research, as well as contexts that may influence
information behaviour.
Tidline’s (2003) unpublished qualitative study (as cited in Gorichanaz, 2019)
conducted among artists, arts facilitators and viewers supplies further evidence that
art addresses aspects of information behaviour relating to information consumption
and information/knowledge creation, securing a place for visual art in the ongoing
investigation of the role of context, cognition and affect in information behaviour. As
described by Tidline, artists, like scientists, spend their time seeking information for
their project utilising a number of information sources relevant to their discipline. As
a result, a piece of work is created that can be informative or instructive. By
engaging in these processes, artists move from information consumption to the
information/knowledge creation stage. One factor influencing artists’ work and
especially its outcome is copyright issues, which makes Tidline’s investigation
applicable to the present study as many science researchers, especially these whose
work is funded by industry, face publishing restrictions because of confidentiality
agreements or bans on publishing negative results, thus limiting their career
prospects and academic recognition among the science community.
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Several years later, Makri and Warwick (2010) surveyed the digital information
behaviour of postgraduate architectural design and urban design students.
Their findings showed that the architectural students displayed information
behaviour similar to academics from other disciplines, similarly to Tidline’s work;
however, they also highlight that these students exhibited information behaviour
typical of their discipline. This discipline-specific information behaviour involved
exploring and visualising information already found in the process of seeking and
browsing; bringing to the attention of the reader; the importance of specific
information use behaviour, such as recording and editing; as well as communication
for sharing and disseminating work. By drawing on the previous work of Ellis (1989),
Makri and Warwick extend their model by proposing several new forms of
information behaviour with every one linked to a number of activities. Certain
actions, such as synthesising, recording or sharing information can be interpreted in
their view as features of information or knowledge creation. With regard to drivers
of information behaviour, they highlight the importance of inspiration as a necessary
driver for work initiation as well as the potential outcome of the information work.
According to Makri and Warwick (2010), serendipitous information-seeking is a
driving force as well as a facilitator of inspiration for their study participants, for
example when browsing images to aid their creativity. Their observation on this
score adds to the relevance of this model to the current research, despite the
commonly held belief that the serendipity concept should be attributed to the
creative work of arts and humanities, because scientists, unlike artists, do not share
unconfirmed investigations or inspired moments, but only the final results of
completed investigations (Bawden, 2006; Foster & Ford, 2003).
Nevertheless, several studies have investigated the importance of serendipitous
browsing among interdisciplinary researchers and the effect of new information on
the research process, regardless of whether or not the information was encountered
by chance. Despite the commonly held belief that scientific discoveries are the result
of thorough research and analysis, there is a surprising number of discoveries in all
scientific fields where serendipity played a very large part; for example, Fleming’s
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discovery of penicillin, Newton’s gravity theory and Plunkett’s discovery of Teflon
(Foster & Ford, 2003).
By highlighting information behaviour that encompasses search strategies such as
browsing, and especially serendipitous browsing, which may influence the outcome
of research activities, Makri and Warwick’s (2010) findings resonate with this study
because academic scientists, often involved in ground-breaking research, seek
solutions and ideas employing variety of strategies and sources. However, similarly
to Ellis’s various other models, this model does not acknowledge that environmental
variables influence the information behaviour of researchers. As a result, the model
does not wholly portray the information behaviour of typical modern academic who
seeks information to support his research and scholarly activities.
Building on Makri and Warwick’s (2010) research, Makri et al. (2019) expand on the
theme of drivers of information behaviour with empirical research among computer
game designers by introducing the notion of ideation (in terms of the creative
process, i.e., the process of creating new ideas). Unlike earlier authors and similar to
Tidline (Gorichanaz, 2019) and Makri and Warwick (2010), Makri et al.’s (2019)
research interest goes beyond examination of behaviour to find out why information
is collected and how it might be used, to the
“broader contextual level of intellectual purpose (that is, the higher-order
conceptual tasks the information was acquired to support).” (Makri et al.
2019, p. 775)
By investigating game designers’ information behaviour, especially how they find
and utilise information in order to succeed in developing new creative ideas, Makri
et al. (2019) propose a framework with the potential to reflect designers’ ideationfocused information behaviour by emphasising the significance of intellectual
purpose as a driving force for information-seeking, retrieval and information use,
thus expanding the context of information behaviour. Therefore, this model may
encourage system designers to adapt certain behaviours that could contribute to the
development of their creativity and, in turn, stimulate the development of new and
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innovative services and products. Such novel services and products, designed with a
specific end user in mind, could help scientists generate new ideas while searching
for information to support their work.
A discussion of frameworks relating to information-seeking behaviour of science
researchers cannot be complete without the Principle of Least Effort (PLE) theory
developed by George Zipf in the late 1940s. This theory is based on the supposition
that, when solving problems, people will employ tactics that require the least
amount of effort to accomplish a task. This theory has been widely used in business
to develop strategies to minimise effort on the part of the customer—for example,
buying online with one-click purchasing instead of visiting a retail outlet—and in
explaining the increased use of electronic resources, especially websites and
citations because of the convenience of their access, which is very often chosen over
the quality of information (Adamic & Huberman, 2002; White, 2001).

The Internet as a provider of scientific information
Studies conducted among researchers from various disciplines at various stages of
their research journey have consistently shown that the use of the Internet,
especially Google and Google Scholar, in finding scholarly information is on the rise.
In many cases the Internet has become the first point of access for researchers
seeking academic information, resulting in a declining number of visits to a physical
library and contact with library staff (Hemminger et al., 2007; Niu et al., 2010).
Moreover, heavy dependence on Internet based sources rather than library offerings
among academics and students has also been observed in countries from diverse
economies such as Sweden (e.g., Haglund & Olsson, 2008), Spain (Pinto et al., 2010)
and India (Sheeja, 2010).
To date, there has been no change in this information behaviour and the evidence
from more recent studies continues to support these trends (Nicholas, BoukacemZeghmouri et al., 2017; Riyaz, 2017b; Superio et al., 2019). Riyaz’s (2017b) study on
the information-seeking behaviours of academic staff and students from Curtin
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University and two universities in the Maldives is especially noteworthy in this
respect. Based on the research findings, Riyaz (2017b) argues that regardless of
availability and access to a variety of information sources, Google appears to be the
starting place for discovering information for students and academics alike.
Riyaz’s (2017b) findings support results reported by Nicholas and colleagues
(Nicholas, Abrizah et al., 2018; Nicholas, Watkinson et al., 2017; Nicholas et al., 2019)
from a longitudinal study on the widespread acceptance of Google and Google
Scholar among researchers, followed up by use of PubMed with a library catalogue
as the last resort. Likewise, the participants in Gordon et al. (2018) study ranked
Google Scholar highest as the source of information used in terms of frequency,
while databases such as Web of Science (WoS), SciFinder and Scopus provided by the
library—although used—appeared to be of less of importance to the participant
researchers.
Digital information sources – Google’s appeal
Given the incontestable popularity of Google, numerous researchers, including LIS
researchers and practitioners have sought an explanation for this phenomenon,
leading to a number of empirical investigations, which can be verified as aligning
with the results of this PhD as discussed in subsequent chapters.
Convenience
One of the most common factors to emerge from these studies is the notion of
convenience, seen in the context of Zipf’s PLE, which asserts that that human
behaviour is ruled by an attempt to minimise the probable average amount of work
required to achieve desired goals. Connaway et al.’s (2011) investigation of
convenience as a crucial factor in information-seeking activities, which highlights the
importance of convenience among younger generation of information users—is one
of the most cited works on this topic. Although chiefly concerned with young users,
Connaway et al.’s (2011) findings seem to suggest that the popularity of online
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sources due to convenience for users can be traced across all demographic
categories including academic staff, even if to a lesser degree.
Findings from Castaño-Muñoz et al.’s (2017) study conducted several years later,
confirmed Connaway et al.’s (2011) findings with respect to convenience being a
critical factor when seeking scholarly information, especially when it comes to the
choice of information sources. However, contrary to Connaway et al.’s (2011)
findings, the link between convenience and demographics of the participants in their
study points to the younger researchers’ preference for Google as the starting point
for seeking information, with older researchers using more traditional sources.
Although Connaway et al. (2011) argue strongly that convenience is a critical factor
in Google appeal, their findings are not really conclusive when it comes to
ascertaining the level of effort users invest to find scholarly publications when
encountering literature accessible only via a payment method or held by a library
and only accessible through a library network. As a result, Connaway et al. (2011)
infer that the level of effort that a user expends when seeking information depends
predominantly on the need of the user and the context of the information
environment.
Thus, research on the topic of Google versus library databases has highlighted the
Google appeal to users in terms of its convenience, not its effectiveness, as the key
to its popularity (Rowlands et al., 2008). Wu and Chen’s (2012) investigation of
graduate students reveal a preference for Web search engines and associated tools,
rather than library gateways, because of their user-friendly interfaces and
convenience, supporting previous studies. Nonetheless, Wu and Chen’s (2014) later
research findings showed that, in fact, graduate university students used the
Internet, especially Google Scholar, as well as material provided by their library; they
preferred the convenience of Google Scholar but believed that material retrieved
from library databases was of higher value because of its quality, thus adding to
debate in the LIS literature about the advantages and disadvantages of these
information sources. The research evidence in the literature seems to be conclusive
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that Google is pivotal to information-seeking behaviour although views in terms of
demographics differ on this score, repeatedly confirming that the main reason for
the rapid uptake of Google is linked to the convenience of searching this particular
source (Castaño-Muñoz et al., 2017; Riyaz, 2017b; Vilar et al., 2015).
Instant access
Apart from convenience as a critical factor influencing Google use, the literature
devotes considerable space to the link between Google’s popularity and instant
gratification in terms of information retrieval. The notion of immediate gratification
in terms of access and retrieval is evident in myriad studies on this topic. For
example, Haglund and Olsson (2008), who investigated the information
requirements of academic staff and students at three Swedish universities,
concluded that the researchers taking part in their study expected and depended on
instant access to electronic information sources, and Google. Their findings are
corroborated by the work of Hernon and Matthews (2013) who argue that in the era
of information overload the ‘right now’ access has become the expected norm in
academic seeking activities. If a service is not available 24/7 it will not be an option
for prospective scholars.
These observations also resonate with Dalal et al.’s (2015) investigation of academic
information-seeking behaviour. Participants taking part in their study expected
instant full-text availability straight from the search page. Dalal et al. (2015) also
found that in the event that a link resolver was not functioning and did not take
them to the article straight away, they immediately lost interest. Further, D’Couto
and Rosenhan (2015) stress that time pressure is also an important factor that
influences the information behaviours of academics. Due to ever-present Internet
access and inevitable exposure to a one-stop search experience is that these groups
of users expect immediate gratification while seeking information to support their
academic work. Additionally, speed and instant availability of information is one of
the most important factors driving the interest in Internet information-seeking
among scholars from education related disciplines (Michael et al., 2014).
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As a consequence, the development of electronic collection strategies and the
introduction of discovery tools, which replaced library catalogues resulting in
unlimited 24/7 availability of library collections (Thomas & Johnson, 2015; Patton et
al., 2016) can be seen as measures taken by libraries to live up to user expectations
and remain relevant to those users.
E-journals and e-books
In terms of preferred sources, apart from Google and Google Scholar databases
discussed earlier, journal articles represented the most often used information
source by US university staff overall in a study by Tenopir et al. (2015). Earlier studies
by Nicholas et al. (2010) on issues relating to differences in information-seeking
behaviours of researchers from different disciplines showed that natural science
researchers preferred to use e-journals because these afforded fast and direct access
to the information researchers required.
Campbell (2017), in her research on information behaviour among architectural
faculty across US institutions, asked researchers to grade information sources they
typically used for teaching, research and inspiration. Campbell’s (2017) findings
showed the importance of Internet resources followed by journals (both e-editions
and print) and books. However, e-books were rated poorly as a key information
source, as were librarians; students and colleagues had more value in the eyes of
this group of researchers. Negative perceptions were associated in part with
insufficient collections provided by university libraries for architectural research, lack
of understanding of architectural faculty information needs (i.e., lack of specialised
knowledge) and poor features of architecture and design e-books as opposed to
printed copies.
The use patterns of scholarly e-journals by Pakistani academics for research,
teaching and keeping themselves up to date were investigated by Ameen (2017). His
results confirmed previous literature findings, that the academics used e-journals
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frequently but also used online reference sources with e-journals used
predominantly for their own research. Pakistani academics’ primary source of
obtaining e-journal articles was from open access sources, i.e., search engines and
Google Scholar. In terms of disciplinary differences, scientists were more inclined to
use e-journals than representatives from the humanities disciplines.

Other factors influencing choice of information source
Apart from specific studies relating to Google and the factors that contribute to its
popularity as discussed earlier, the literature deals with a myriad of additional
factors that influence the choice of information source by researchers when
selecting information to support their research and scholarly work. Like the majority
of literature cited so far, these research findings—although primarily relating to one
organisation (such as a specific university in a specific country)—because of their
similarities, have the potential to resonate with users and librarians worldwide.
Trustworthiness
One of the more often debated factors, which influence the choice of information, is
trustworthiness of scholarly resources, because the choice of trustworthy
information helps to minimise the uncertainty of information sources. For example,
it helps to reduce risk that may arise in decision making, when considering
information sources (Villata et al., 2011). In many cases, individuals determine the
trustworthiness of a variety of information sources basing their decision on the type
of task they need to perform. For example, in Wang et al.’s (2017) study, participants
perceived websites as more accurate than personal sources; however, they
perceived personal sources as more trustworthy. Additional constraints such as lack
of time, unreliability of information received and lack of help when it is needed most
had an influence on Wang et al.’s (2017) study respondents’ selection of information
sources.
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Tenopir et al.’s (2016) research highlights that those traditional methods and criteria
utilised to determine trustworthiness and authority of scholarly resources remain
important. Findings from their international survey showed that journal ranking as
well as peer review remain the most important measures of trust and have profound
effects on scholars’ decisions about what publications to read, and where their
research should be published. However, Jamali et al. (2014) argue that researchers
differ in their views on this topic. Their findings reveal that scholars from countries
with a very high Human Development Index, such as the US and UK, rely more on
internal criteria such as peer review, while academics from less developed countries
(e.g., China and India) are more likely to rely on criteria such as authors’ country of
affiliation and the reputation of the publisher. Older but still relevant study by Wang
and White (1999), discusses decision-making process of academics, which involved
selecting, reading and citing. The study highlights criteria that researchers consider
during the selection, for example the reputation of a writer and a journal, quality
and depth of the research, number of previous publications by the author and
whether work has been peer reviewed.
Several years later, Knight and Steinbach (2008) conducted analysis of a number of
scholarly publications from various academic fields to arrive at a model, which could
help to understand better the journal selection process used by researchers when
selecting a journal for a journal article submission. They identified several major
considerations of researchers in this respect: possibility of acceptance; journal
reputation; the potential impact of the intended publication; length of time from
submission to publication; and ethical issues.
The more recent studies of Wijewickrema and Petras (2017) compared several
factors influencing journal choice between medicine and social sciences when
conducting a global study among this study cohort. They found that authors from
both medicine and social sciences deemed ‘peer reviewed’ status of a publication as
the most important factor, while the ‘number of annual subscribers’ to the journal
was of marginal interest. Nevertheless, compared with social science authors,
authors from medicine-related fields attributed much more importance to impact
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factor (IF) as well as whether a journal was indexed and abstracted in prestigious
publisher databases, along with the availability of online submission that allowed
tracking of publication progress.
Quality and reliability
Apart from trustworthiness and authority, Bronstein's (2010) findings from a study
of academics at an Israeli university revealed that quality and reliability of
information were key factors when selecting sources, especially in terms of human
sources, which were perceived as the most reliable by the study participants. An
investigation conducted by Zha et al. (2016) several years later delves deeper into
this topic, linking quality with other factors that influence the choice of information
source by scholars. According to Zha et al. (2016), if a source of information is
credible and reputable, this will have a positive effect on information usefulness,
which then further affects the user’s decision in terms of choice of use of this
particular source. However, this very much depends on the information needs of the
user at the time. Thus, the need for information may sometimes be a deciding factor
that overshadows the importance of the quality or reputation of the source.
Alstad and Hertzum’s (2018) research among geoscientists identifies links between
the frequency of use of information sources and the quality and credibility of
information retrieved and evaluated. Generally, participants in Alstad and Hertzum’s
(2018) study depended on Internet searches and work colleagues for information, as
they believed that those particular information sources did not require much effort
to access. Commercial databases such as GeoRef, WoS as well as the university’s
own library catalogue were accessed rarely and perceived as returning low quality
results, unlike consulting a colleague. However, as Alstad and Hertzum (2018) found,
the quality of the retrieved information did not influence the frequency of use of the
information sources. The researchers, who spent more time searching and retrieving
information from Internet sources, expressed more doubts about the quality of
information acquired from work colleagues but they also read more articles.
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Academic status
In terms of the influence of demographic factors on research behaviour, Niu and
Hemminger’s (2012) study involving academic researchers from the medical, natural
science and engineering fields at US universities revealed that of the factors that had
an effect, academic status was the most important determining criterion of
information behaviour. While this may have been due in part to the academic setting
of their study, the results of Niu and Hemminger’s (2012) study showed that:
•

Compared with doctoral students, academic staff beyond postgraduate read
much less

•

Senior academics retrieved more publications than did younger ones taking
into account personal resources and collections provided by their library

•

In terms of search confidence, professors and associate professors were
more confident than were doctoral students. An explanation for this may be
their higher level of academic experience and search competency.

Azadeh and Ghasemi (2016) also confirmed that academic status, among other
factors, had a profound impact on information-seeking behaviour; their results
showed a significant relationship between these factors. An interesting insight could
be gleaned from a study of Slovenian researchers, which showed that power
browsing (i.e., behaviour associated with skimming information quickly) was
prevalent among older, more experienced researchers who only thoroughly read 10–
30% of literature they found as a result of their searching (Vilar et al., 2015).

Expertise and personal recommendations
The necessity for remaining up to date with scholarly information is another factor
influencing the choices and perceptions of researchers. Jamali and Nicholas (2008)
explored strategies used by researchers in physics and astronomy to remain current
with information in their discipline examining users’ perceptions in terms of the
relevance of their activities, their academic status and their field of research. The
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study findings included differences in information-seeking activities among
academics with different status. Academics representing higher academic status
preferred information sources from personal sources, such as personal
recommendations and interpersonal activities (e.g., conferences) whereas younger
researchers used alerting services to keep up to date.
Jamali and Nicholas’s (2008) findings confirm the results of earlier research
discussing expertise as a factor influencing researchers’ choices and perceptions of
information sources (Blandford & Adams, 2005; Hertzum & Pejtersen, 2000). Jamali
and Nicholas’s (2008) findings showed that colleagues eminent in their field could
significantly identify researchers’ information needs as well as provide support in
terms of filtering information and information retrieval. Similarly, Du (2014)
conducted research among marketing professionals and concluded that people in
the organisation were the prime source of information for this group.
Additionally, studies by Kuffalikar and Mahakulkar (2003) and Mahawar et al. (2009),
analysing information-seeking behaviour of research students and academic
researchers from diverse disciplines, revealed that those researchers depended
more on informal than formal forms of communication. Their findings, even after
nearly a decade, were confirmed by the 2015 Ithaka US Faculty Survey (Wolff et al.,
2016a), with participants attributing information source value to conferences in two
ways: formal, discovering new knowledge in their field and informal, connecting
them with other scholars. The importance of conferences as a source of informal
interaction may hold to the present day; however, rapid developments and
unlimited access to digital sources for many university-based scholars has changed
the perceptions of science academics in this matter. This state of affairs is discussed
in depth in the findings chapters of this study.
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Dissemination of new information and knowledge
Social media and academic social networks
The popularity of Internet engines has not only revolutionised information-seeking
and retrieval for researchers but has also become an important feature in terms of
information dissemination. The evolution of information dissemination has afforded
LIS researchers and practitioners, as well as publishers, new opportunities, resulting
in a number of publications on topics that involve both, speculation on the future of
new digital media, as well as practical advice to researchers on how to capitalise on
new trends.
With regard to the role of social and academics networks in researchers’
information-seeking behaviour, a Nature survey conducted in 2014 (Van Noorden,
2014) showed that the most popular activity on Academia.edu and ResearchGate
was keeping one’s profile up to date, in case someone might want to make contact.
However, a follow-up Nature survey only 3 years later in 2017, revealed that over
three-quarters of participants used social media for finding and reading scholarly
content. Moreover, over 50% of survey participants used some type of social or
academic network outlet to promote themselves or their research. The most valued
content was information relating to new trends and topics as well as research
relevant to their discipline, and also article recommendations (Harseim, 2017).
The Nature survey findings were confirmed by studies of Nicholas et al. (2017, 2018,
2020) and Jaring and Bäck (2017) among academic researchers. Scholars taking part
in these studies often used ASNs as a source of gathering and disseminating
information, with ResearchGate being the most popular. Its popularity was reported
to be steadily increasing and the participants were aware of the advantages as well
as the drawbacks of OA and the availability of free papers from a variety of online
sources. Jaring and Bäck’s (2017) study of perceptions of researchers who used
social and academic networks to promote their work also found that researchers
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viewed these as a suitable vehicle in terms of promotion of awareness of their
research, as well as a good source of new contacts and up-to-date information.
Research evaluation
With the development of digitalization within the scholarly publishing space, authors
and researchers from all over the world gained numerous opportunities for
improving their visibility and impact (Ezema & Onyancha, 2017; Madsen, 2019).
Having an on-line profile, which shows one’s academic accomplishments, seems to
be de rigueur in the academic community, allowing researchers to connect with
potential collaborators and compete for promotions or funding (Jordan & Weller,
2018).
However, no single metric exists to ensure full evaluation of the author-level impact
with the choice inevitably depending on the purpose of the evaluation. In more
recent years, the h-index has emerged as one of the most popular metrics for
research evaluation due to its combined method with respect to quantitation of
publications and citation counts (DeSanto et al., 2017; Gasparyan et al., 2018). The
reason for the popularity of the h-index stemmed from the fact that it is a measure
of an author’s influence that is now recognised by a number of universities as well as
some funding bodies.
In terms of a tool to determine a journal’s prestige, a journal’s impact factor (IF),
originally developed in the 1960s is still regarded highly within the science
community, despite ongoing debates. The main criticism relating to the credibility of
an IF was that the underlying assumption that a high number of citations linked to a
publication in a journal provided quantitative means for assessment of the quality of
said journal. A number of authors and researchers disagree with this view because
publications can receive citations for a variety of negative reasons such as selfcitations, greater article accessibility and time. (Donato, 2014; Trueger et al., 2015;
Wouters et al., 2015).
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The use of metrics in the social media space has been studied by Kjellberg et al.
(2016), who conclude that ASNs and some social media outlets have grown in
importance in academia and are being gradually utilised by researchers, however,
the frequency and the purpose of those activities differs. Because of this, emerging
social media-based metrics are being seen as a vehicle suitable for offering new
opportunities for evaluating research and researchers. According to Piwowar (2013),
there is need for a thorough understanding for librarian of how researchers use
social network tools, so they will be able to support scholars in their institutions. In
turn, scholars who have a good understanding of these metrics will be able to decide
if or when use such metrics, so they can benefit most.
Traditional measures of scientific evaluation such as citation metrics and
publications in high IF journals are still very important in the science community.
However, alternative metrics e.g., downloads, tweets, bookmarks and views, provide
researchers with the choice and opportunity for more broad-based evaluation of
their research and increase in visibility (Donato, 2014).

Context of academia and information/knowledge
dissemination
Because of universities’ stance on assessment criteria, when it comes to
disseminating their research, researchers’ first choice is to publish via traditional
outputs; that is, high-impact journals. Researchers are aware of OA publishing and its
perceived benefits, with OA generally understood as gold OA being considered,
especially in institutions where there is provision for payment of article processing
fees, or when non-OA publishing may cause further grant withdrawal. However, in
universities where adherence to OA policy is not obligatory, as a rule, preference is
given to high-impact journals. This attitude is common to all research groups. For
example, Spanish academic researchers, according to Borrego and Anglada (2016)
prefer established scholarly journals to channel their research outputs, with OA
venues being of little interest when planning where to publish.
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Likewise, agricultural researchers from US colleges surveyed by Sheffield (2017) had
a limited awareness of broad OA issues. Because their concerns related to the
credibility of OA journals and perceived lack of peer-review process, they valued
publishers such as Elsevier and Springer for their scholarly reputation and wide
readership. However, respondents who researched topics that were of interest to
developing nations were more receptive to the OA concept, being more aware that
researchers in these countries have less access to scholarly information than those in
developed countries.
The overarching desire to secure a tenured academic position shapes all researchers’
behaviour and attitudes (Nicholas, Watkinson et al., 2017). University assessment
criteria based on associating scholarly reputation with publishing in high-impact
journals forces researchers to be not only extremely productive from the start of
their academic career but also very selective where they publish their work. These
practices are common for all research roles, including PhD students and mid-career
academics. Moreover, these practices are not likely to change unless there are
changes in the assessment criteria used by universities and funding bodies (Hollister
& Schroeder, 2015; Horta & Santos, 2015; Nel & Fourie, 2016).

Role of university library as information provider
Evolution of university libraries
Through the centuries, academic libraries have held a major role in academic
teaching, research and scholarly communication. In most cases, they have developed
and evolved parallel to the higher education institutions of which they are a part,
demonstrating an ability to adapt to the changing political, social and technological
pressures that constantly impact the world of academia (Sapp & Gilmour, 2003;
Weiner, 2005).
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The academic library timeline illustrated in Figure 2.2 shows the evolution of the
university library with regard to information provision, the function of the library and
technological developments occurring from 1960 to the present day. As Figure 2.2
shows, the university library developed from an institution concerned chiefly with
print collections—which in the 1960s could be located by perusing card catalogues
(Sapp & Gilmour, 2003)—to the provision of materials contained on microfiches, CDROMS and the Online Public Access Catalogue (OPAC), accessible via stationary
library computers over the next 30 years (Saharkhiz et al., 2016; Walters, 2013). The
next decades brought the development of the Internet. The significance of these
earlier developments fully affected academic libraries from the mid 1990s onwards,
with researchers gaining access to online journals and databases, and improved
library catalogues allowing library users to perform federated searches, i.e.,
searching multiple sources of information at the same time and retrieve desired
information from several locations using one search interfaces. Nevertheless, all
these activities more typically were performed in the library. To provide the best
possible access to publications, academic libraries initiated automated library
processes, embraced OA movement and embarked upon the huge task of building
institutional repositories, in the hope of narrowing the digital divide between
scholars (1995–2005) (Miksa, 2012; Nelson, 2015; Tait et al., 2016). The year 2005
onwards saw the emergence of online books, popularisation of online searches,
facilitation of remote access to the library and free collections, and development of
‘one search’ discovery tools (Kingsley & Kennan, 2015; Nicholas, Rowlands, Jubb et
al., 2010).
The imaginary red line seen Figure 2.2, which divides these changes in terms of
information provision, library function and technical developments, is of significance
here. Until 2005, despite rapid development of a variety of new services, library staff
played an integral role in assisting researchers in using and navigating various
collections, systems and tools without giving a little thought to the user and his place
in the library (Dempsey, 2016; Wakeling et al., 2017). The fact that most resources
were only discoverable and accessible within the physical library environment gave
the academic library a monopoly on information searching, retrieval and
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distribution, making library staff an indispensable feature for library users because of
their professional knowledge of library collections and systems (Cooper & Crum,
2013). However, since 2005 through development of a variety of new services to
support library users, the university library has gradually loosened its hold on the
monopoly of information provision, moving from the position of being the only
information provider to one of many, resulting in the library user becoming a far
more autonomous and externalised individual. Owing to this situation, academic
libraries in many cases have become marginalised in favour of other sources
perceived by researchers as more useful for supporting their research and scholarly
activities.
This situation has forced libraries to start providing a range of innovative and useful
technologies and services to stay current for their users. These include utilising social
media for marketing the library and communicating with users, facilitation of 24/7
access to electronic collections, development of library guides and provision of
access via mobile apps (Madhusudhan, 2012; Torres-Pérez, 2016).

Figure 2.2 Development of information provision
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Perceptions of the university library among researchers
Investigation of perceptions of a library as a source of information by academics has
been of great interest to LIS researchers for a number of years. Such studies
conducted in developed countries have consistently shown that since the
development of new technologies and services, the perceived value and relevance of
libraries to the work of academic scholars has diminished with many academics,
especially those from science disciplines, unable to see the value from the myriad of
support activities on offer with the exception of a gateway function (Housewright et
al., 2013b; Wolff et al., 2016a). Although surveyed science researchers viewed their
institutional library in a positive light (Haines et al., 2010; Nicholas, BoukacemZeghmouri et al., 2017), they did not see information sources and services offered by
the library as necessary to their work, using instead a variety of Internet and
commercial scientific databases, which in their view enabled them to become selfsufficient and independent of library support. However, these views seem to signify
their limited understanding of the role university libraries play in information
provision by facilitating access to a number of free and subscribed digital
information sources, further supporting their belief that using libraries can be very
complicated (Van Kampen-Breit & Cooke, 2015).
A positive attitude to the library and its information provision can also be seen in the
findings of Kroll and Forsman’s (2010) comprehensive study of academic
researchers, research students and research administrators at four US research
universities, which focused on the tools and services used by researchers. The
findings included that researchers valued the efficiency and ease of use of tools
offered to them by their institutional libraries, and greatly depended on access to
content of electronic journals but were not interested in how that content was made
available to them. This confirms that one of the reasons for using library collections
is the quality of the information provided via library gateways and libraries’ ongoing
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efforts to implement metasearch tools and Google-like tools that imitate natural
language searching patterns (Niu et al., 2010; Spezi et al., 2015).
The perceived self-sufficiency attitude displayed by the majority of surveyed
researchers in the US and the UK stands in contrast to Borrego and Anglada’s (2016)
research among Spanish academics. Their results showed that scholars appreciated
the research support received from their institutional libraries and most believed
that the success of fulfilling their information needs depended on continuous library
support, recognising the role of libraries as a source of access to documents in the
first instance, with free online publications regarded as second best.
Studies relating to perceptions of academic libraries and librarians have mostly been
conducted by surveying the views of library users and librarians separately.
Therefore, Nel and Fourie’s (2016) research relating to the information-seeking
behaviours of veterinary students is worth noting. Although conducted at one
university, it encompassed views of librarians and veterinary researchers included in
the same study about the needs of researchers and how these requirements were
being supported by their library. The study findings revealed considerable
differences in perceptions and views of the role of a librarian in supporting
researchers and understanding their needs, as seen from a viewpoint of service
providers and service users, affording lesser value to the role of librarians as
perceived by researchers, than by librarians themselves.
Findings related to awareness of the library role and activities developed to support
researchers, collected over the period of a decade, have shown that academics still
have a limited understanding and awareness of how libraries operate and the
barriers a university library encounters to meet the needs of all users. Academics are
also largely unaware of OA initiatives and scholarly publication issues faced by
libraries to support researchers both as consumers and producers of research
outputs. Moreover, many academic staff think that library support is primarily
focused on services to the students, rather than on the requirements of the whole
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research community, adding further to the assumption that the typical academic
library only caters for select groups of users (Ratanya, 2017; Steele, 2014).
More recent studies attribute negative or indifferent perceptions of academics to
the fact that library services are not sufficiently publicised, therefore the prospective
recipients of resources and services have no way of knowing what they are missing.
The reasons for not having marketing policies by university libraries, such as lack of
time, interest or understanding of what marketing of a university library involves has
been explored and solutions proposed with focus on social media tools to facilitate
successful marketing initiatives (Arumuru, 2015; Bhardwaj & Jain, 2016; Jones &
Harvey, 2019).
University libraries and managing change
With the arrival and the development of the Web, there have been many
suppositions and predictions as to the future of libraries and librarians because the
majority of library users reported a preference for searching the Internet to find
information rather than going to the library or using a library website. This situation
has led various authors to wonder about the relevance of librarians and libraries in
the current day and age (Lankes, 2012; Wentz et al., 2015), with even some fearing
that the widespread access to the Internet will render libraries obsolete (Herring,
2005). Strategies to discredit Google have varied; with numerous authors pointing to
the weaknesses of the Internet and providing reasons why librarians and libraries are
still important in the digital age and will never replace the Web (Corrall et al., 2013;
Herring, 2005; Kuhlthau & Maniotes, 2010).
However, others have adopted a more positive approach, undertaking a number of
information behaviour studies of users to help them to understand their users and
be able to respond to their ever-changing information needs. These studies and
surveys, some of which are included in this literature review and discussed below,
have resulted in number of library initiatives and activities, with varying of success
and acceptance.
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Library catalogues
The vast amount of information available daily and the increasing trends towards
researchers' self-sufficiency in terms of information searching, retrieval and
dissemination has forced academic libraries to respond to these new challenges. In
the past, librarians’ access to, as well as skills and knowledge of how to use
databases and catalogues, was what helped them to gain reputation as specialists in
information searching and retrieval. With the arrival of Internet-based search
engines, librarians realised that many library users expect to search and find items in
the library exactly in the same way as they search and retrieve them from free
databases such as Google and Amazon. In response to these expectations, many
libraries began to create their catalogues to look similar to Google in design, for
example featuring a single search box, and with retrieved results displayed according
to their relevance (Dempsey, 2016; Georgas, 2013).
Early studies relating to usefulness and credibility of the Internet sources portrayed
these sources and especially Google as a competitor, with authors trying to show the
superiority of library retrieved content over Google results. However, this approach
could be deemed as misleading given the differences between the two approaches:
1. Google tends to search the whole Web but retrieved content may or may not
be available on the Internet
2. Library catalogues and databases are restricted to a limited collection, which
is selected and licensed through the library and perceived as more scholarly.
The library online catalogue, earlier popularly known as OPAC, was later
developed into federated search interfaces and discovery tools (Asher et al.,
2013).
Nevertheless, the federated search has been slowly adopted by libraries because of
the cost of these systems (Georgas, 2013). Moreover, even if the federated search
was made available, the users preferred Google despite their admittance that library
databases and catalogues tended to be better organised, and the retrieved results
were more accurate. This is because users who experienced the flexibility of Google
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found OPAC a rather rigid complicated tool (Ross & Sennyey, 2008). The preference
for using Google was chiefly attributed the users’ perception of easy access, clear
interface and similar content coverage (Fast & Campbell, 2004; Georgas, 2013).
Despite this, the move from the OPAC to a federated search and after that to a
variety of sophisticated discovery tools followed and took hold, at least among some
users (Burns, 2014).
The LIS literature relating to use and popularity of library catalogues highlights mixed
views on this topic, most likely because of the focus of these studies. For example,
Mohammed and Saka (2016) attributed lukewarm enthusiasm for the uptake of
library catalogues among students and academic staff to inadequate information
and communication technology skills on the part of both users and librarians; lack of
awareness of website addresses; and preference of librarians for structured
literature searches. Mohammed and Saka’s (2016) views stand in contrast to
Osborne and Cox’s finding (2015) that students and librarians had similar views in
terms of the functionality of certain features of the library catalogue they tested. For
example, they all acknowledged that the keyword search box was convenient
contrary to the commonly held beliefs that librarians favour advanced search
options. This perhaps implies that librarians know a lot more about their users’
expectations when it comes to usefulness of a library catalogue than the literature
suggests. An interesting addition to the discourse on library catalogues is Wakeling
et al.’s (2017) study on the utilisation of WorldCat functionality in a library catalogue.
Wakeling et al.’s (2017) findings highlight that library catalogues are primarily used
for known-item searches by academics and students when undertaking professional,
academic and leisure tasks.
A more recent study by Oh and Colon-Aquirre (2019) comparing users’ perceptions,
expectations and use of discovery systems provided by their library and Google
Scholar attempted to assess the value of Google Scholar and library systems. When
presenting their findings, Oh and Colon-Aquirre (2019) conceded that participants
generally thought that both Google Scholar and library systems are useful. Apart
from these similarities, the study also found some differences in how participants
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rated these library systems and Google Scholar. While Google Scholar was perceived
as being easier to use, the latter were perceived as more comprehensive. Although,
in the participants’ view, each resource had benefits and drawbacks, there was no
consensus in terms of preference.
Link resolvers
While Oh and Colon-Aquirre (2019) surveyed the use of library catalogues and
Google Scholar as separate entities, a number of LIS research studies have pointed to
ever-increasing uptake of another feature offered by Google—that is, ‘find it@’,
which links online libraries to Google Scholar—and the opportunities afforded by this
connection in terms of engagement of library users with their institutional libraries.
Research on Google Scholar and link resolvers shows that many users are not always
aware of how ‘find it @...’ works (Dalal et al., 2015). Thus, they have no notion of
what it really does; that is, link resolver can help to locate relevant literature even
outside the walls of a user’s library, allowing the user to request a document from
their library by using document delivery service if this kind of service is offered. The
existence of link resolver may also prompt users to go beyond the content found
from the Internet and encourage them to follow the link to the full-text scholarly
content licensed via their institutional library. Earlier studies by Wang et al. (2015)
seem to support this notion. Their findings confirmed that Google Scholar had
earned its place among the library’s collections by becoming a very useful source of
additional information for academics.
These findings align with those of previous studies reporting this coexistence,
moreover, they also imply that each of these resources facilitate the use of the
other, complementing libraries’ existing resource offerings (Ştirbu et al., 2015; Wu &
Chen, 2014). Moreover, Ross and Sennyey (2008), although generally not in favour of
library catalogues, admit the undervalued function of library as a provider of full-text
publications, bringing to the readers’ attention the notion of the complementary
nature of Google and the library.
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Despite the fact that the seamless transition from Google to the library collection
has the potential to attract library users to the library database (Asher et al., 2013), it
may also be why the library has become invisible, creating the illusion that
researchers are not using the library but rather Web content retrieved via Google
and Google Scholar (Hernon & Matthews, 2013). A study conducted jointly by The
British Library and Education for Change (2012) revealed that the participant
researchers ranked access to the library services sixth in terms of importance of
service, however, university library subscription to e-journals were the most
important in their view. This points to lack of congruence between vital resources
and recognition of where sources of information come from.
Because of the variety of library gateways and ongoing library efforts to implement
Google-like tools imitating natural language searching patterns, the distinction
between what is and what is not supported by the library is blurred, contributing to
the creation of confusion among researchers and a notion of libraries’ invisibility
(Nicholas, Boukacem-Zeghmouri et al., 2017; Nicholas & Clark, 2015; Niu et al., 2010;
Spezi, 2016).
Open access
The explosion of materials and collections available online has afforded a number of
university libraries another opportunity to prove their value to their users by guiding
them through free and OA materials that can be found on the Web in databases and
digital repositories. Martin’s (2010), Bhatt’s (2010) and Morrison’s (2006) papers
describe early initiatives undertaken by various libraries, whereby through indexing
open metadata and providing link resolves users were being directed to the quality
of Web sources. As a result, librarians could save users’ money and time by helping
them to locate OA materials; at the same time the library benefited by saving some
subscription costs. However, these activities also posed challenges for librarians; for
example, finding materials, availability of OA journals with full-text articles, copyright
and licensing issues, and technological challenges. Additionally, individual librarians’
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confidence, willingness, skills and knowledge, and the support of senior
management also should be taken into the account when embarking on any OA
venture.
The challenges of managing OA publications continued to be of interest to
information professionals even a decade later (Bulock, 2015; Grabowsky, 2017).
Grabowsky (2017) argues that a number of the collection management activities
performed by libraries are very similar for all library materials, whether free or
purchased or licensed. OA sources typically need to be evaluated for quality and
relevance to users and collections. Therefore, OA resources cannot be perceived as
‘free’ because there are costs relating to their selection and maintenance, exactly
the same as with purchasing licensed materials and subscriptions. Moreover, OA
materials also need be made ‘discoverable’, which inevitably involves cataloguing
and provision and promotion to users—the same as licensed collections.
Additionally, OA materials need to be evaluated from time to time to ensure their
relevance to the user. Grabowsky (2017) concedes that although OA introduces new
responsibilities for librarians, it also has the potential to offer new development
opportunities for librarians who engage with OA movement.
Bulock’s (2015) study results largely confirm Grabowsky ’s (2017) findings
that while researchers and students have been very supportive to the OA concept to
aid information retrieval, librarians still face difficulties when managing OA
resources. Bulock’s findings from research conducted in libraries at several
universities in the Netherlands showed that the most common barriers related to OA
were incorrect metadata, lack of support and scarce communication from journal
publishers, and lack of OA collection development guidelines for libraries.
Institutional repositories
Studies of the development of institutional repositories (Serrano-Vicente et al.,
2016; Stevenson & Zhang, 2015) consistently report that researchers were not
interested in depositing their work in university repositories because they did not
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feel that it benefited them sufficiently. Although aware of university repositories,
they rarely searched them and believed that other researchers would rather use
established journals and databases to find their work. Therefore, archiving their
research outputs in their institutional repositories was not a priority for researchers;
they saw this as the job of library or administration staff. The same researcher
attitudes were related to depositing research data; that is, researchers were not
willing to use repositories because they preferred to use and re-use data themselves
(Nicholas, Boukacem-Zeghmouri et al., 2017; Sheffield, 2017).
Theodorou (2010) analysed the opinions of researchers from the UK, Germany,
France, Sweden, Ireland and the US about their institutions’ repositories and
concluded that although the majority of participants used OA publications as readers
at some point, they would not use these publications while writing their own papers
because in many cases these papers were drafts or pre-prints and thus were not
always reliable. Instead, they trusted traditional subscription journals. Similarly, Kim
(2010), who conducted a survey among academics, found that they were open to
the advantages that institutional repositories provided; however, barriers to selfarchiving, such as the time and effort involved, copyright issues and level of technical
ability required, discouraged them from doing this more often. Likewise, despite the
fact that the benefits of OA appear obvious, research conducted by Chopra et al.
(2015) at the Max Planck Institute in Germany revealed that although a number of
researchers understood the principles of OA, when it came to issues of copyright,
technical issues, usability and the mechanism of scientific publishing, they felt that
they needed to know more before they fully committed.
Despite libraries’ efforts to improve the functionality of their repositories, a
relatively recent study by Laakso et al. (2017) highlights difficulty of use and
copyright concerns, as well as maintaining multiple systems among the barriers to
institutional repositories’ usability and acceptance. However, it has also been
documented by Jamali et al. (2014) that scholars from Western countries tend to be
more unenthusiastic when to come to use repositories, while scholars from
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countries with lower income are more likely to access and publish in OA publications
and deposit their work in repositories.
A different picture emerges from the findings of the 2015 Ithaka Survey (Wolff et al.,
2016b) among academics in the UK. The results showed a substantial increase in the
volume of research data and number of publications deposited in institutional and
other online repositories. Wolff and colleagues also reported a marked increase in
assistance from their library or other support departments to help them to make
their research output available online. However, these changes in attitudes of UK
researchers to their institutional repositories most likely result from non-compliance
with OA policies that may affect future grants and research awards.
Australia's largest research funders, ARC and NHMRC have open access policies in
place designed to bring publicly funded Australian research to a wider audience both
domestically and across the world. One of the requirements of these policies is that
academics deposit their papers into institutional repositories. To ascertain
compliance with open access policy among the Australian academic community,
Kirkman and Haddow (2020) employed bibliometrics to collect and analyse data by
utilising funding acknowledgment fields in Web of Science. As a result of their
investigation, they found a relatively high level of open access publications in
publishers’ repositories and a much lower number of authors’ manuscripts in
university repositories. The study also identified the barriers that could potentially
prevent deposits in university repositories, such as publication embargoes and
Creative Commons licence rules.

Providing spaces (changing people, changing spaces)
Not all changes experienced by university libraries have been a direct result of
technological changes and the necessity to compete with the Internet as an
information source but are also linked to changes happening in their educational
institutions. According to Hernon and Mathews (2013), educational institutions have
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moved from a teaching to a learning focus by promoting a vision of a student as an
independent learner. Additionally, these institutions have begun to see value in
collaborative learning. As a result, the need for wider access to information has
become apparent, along with the demand for more collaborative spaces for
collaborative and individual learning in academic libraries (Doshi, 2017).
The literature shows that university libraries drive and support a number of
initiatives that potentially benefit library users, especially the undergraduate and
postgraduate student communities (Acadia, 2016; Goodall & Pattern, 2011;
McKnight, 2010; Ravikumar & Ramanan, 2014; Switzer, 2008). Further, when it
comes to academic staff, the consensus is that in regard to teaching support, library
initiatives are recognised, welcome and appreciated (Corrall & Jolly, 2020; Creaser &
Spezi, 2014; Gore, 2014). However, in terms of research support for academics
beyond postgraduate level for their own research and scholarly activities, academics
are not interested in participating in and supporting these initiatives because
technological developments and the academic environment dictate the activities and
choices they make, as discussed in the next chapters of this thesis.

Conclusion
This literature review identifies a gap in knowledge in terms of STEM academics
working at Australian universities and their information behaviour, both as
information consumers and information producers. In particular, there is a scarcity
of literature that focuses on context as well as factors and drivers and motivators,
which influence the information-seeking, retrieval and dissemination behaviours of
this particular academic cohort.
The majority of the literature—while covering topics relating to the linkages
between information-seeking, use and retrieval and effect of technological changes
—primarily focuses on the information-seeking actions of students and academics
from one faculty, university or a country, representing a variety of disciplines.
Moreover, some studies appear to be slightly out of date and, more importantly,
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there has little research conducted on the information behaviours of science
academics representing STEM disciplines among the Australian academic
community.
The first section of this review provides analysis of frameworks and models of typical
information behaviours encountered when seeking, retrieving and disseminating
information and knowledge in the context of diverse environments and factors that
may influence these behaviours. The second section discusses the role of the
Internet as a scientific information provider to support research and scholarly
activities. The third section focuses on the place of a library in academia and the
support it offers students and academic staff.
As discussed earlier in this thesis, the context as well as factors and motivators that
influence information-seeking, retrieval and dissemination behaviour among science
academics are especially significant to this research. This forms a common thread in
discussions throughout this thesis. This literature review, which informed this
research with regard to its sources, data collection and analysis, led to the
development of the research questions and research methods, with the choice of
research design discussed in the next chapter of this thesis.
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RESEARCH METHODS
This chapter discusses the research methods chosen for this PhD study. To
investigate how science researchers based at Australian universities experience
digital information sources to support their academic activities, the author of this
study used a mixed methods approach, combining quantitative and qualitative
approaches to address different aspects of the research problem.
Since there are few empirical data relating specifically to the Australian academic
science community in this topic area, it was important to find out about the current
situation among this group. To this end, a Web survey was conducted with science
academics and followed by interviews to better understand their information
behaviour as well as perceptions and views of the digital sources they typically used.
Analysis of the data collected using these quantitative and qualitative methods
informed the outcomes of this study.

Rationale for a mixed methods approach
Use of mixed methods in academic research
The mixed methods approach features regularly in research in diverse disciplines
including health, social sciences and education. In terms of health sciences research,
this approach has been used successfully to investigate the views of nursing
academics on leadership development opportunities (Halcomb et al., 2016). In that
case, a sequential mixed methods design was used, i.e., quantitative data were
collected using two online surveys followed by semi-structured interviews.
Advocates of the mixed methods approach, such as Creswell and Plano Clark (2011),
Wisdom et al. (2012) Andrew and Halcomb (2007) as well as Johnson and
Onwuegbuzie (2004), value the flexibility of the mixed methods approach as it is
particularly useful for researching complex and multidimensional issues. They argue
that the mixed methods approach equips researchers with tools to explore a range
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of complex issues in the same study in a much more comprehensive way than
qualitative or quantitative approaches used in isolation. Recognizing that neither
quantitative nor qualitative methods on their own are sufficient to investigate a
complex phenomenon such as Australian science academics experiences of digital
information sources, the author of this study adopted a pragmatic approach, one
that draws on the strengths of both methods. According to Morgan (2007), utilising
such an approach allows the research to be adaptable and flexible, often
encompassing multiple views in the quest of achieving a specific goal. In fact,
pragmatism may be the only viewpoint that can be held by mixed methods
researchers as it allows mixing competing methodologies and related philosophies.

Mixed methods in library and information science studies
With respect to quantitative approaches in LIS research, for example, the use of
descriptive surveys, questionnaires and statistics still appear the most popular
research method among researchers (Hider & Pymm, 2008; Ingwersen & Järvelin,
2006; Malliari & Togia, 2017). However, in terms of research on topics relating to
user behaviour, especially information-seeking, information use and user education,
it has become evident that to enhance the quality of LIS research findings, the use of
combined methods for data collection—qualitative as well as qualitative—would be
of benefit to these studies (Fidel, 2008).
From a philosophical perspective, Ma (2012) advocates for the need to mix
quantitative and qualitative approaches when researching topics in LIS since,
because of their nature, these topics can be viewed as objective, subjective and
evaluative at the same time. In Ma’s (2012) view, qualitative research is associated
with constructivism, relativism and hermeneutics, and quantitative research, with
relativism and constructivism. Therefore, the use of a method that can assist in
combining extensive data analysis with detailed descriptions of community practice
can potentially help researchers in the library science field to better understand
these information-related issues.
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Following Ma’s (2012) advice, some LIS researchers have successfully used a mixed
methods approach in their research in recent years, when investigating views and
information behaviours of library users and library staff. For example, Yi ‘s (2015)
study on the health information behaviour and level of literacy among users of a
public library in Florida employed a self-administered survey to 131 public library
users, followed up by interviews with some survey participants. Their data provided
insights into the current practices of libraries in terms of understanding their users’
particular needs relating to services and resources. Moreover, the findings led to an
acknowledgement of the challenges of current services and recommendations for
possible strategies for overcoming them. A similar strategy was used by Wakeling et
al. (2018), who investigated issues of inter-lending and sharing of resources among
UK public libraries. They used a questionnaire survey, which was sent to senior
library managers and staff directly involved with inter-lending. The survey was
followed by in-depth, face-to-face interviews with 20 members of staff to clarify
findings about the current state of inter-lending services and participants’ views of
the future of inter-lending initiatives in public libraries in the UK.
In a university library setting, studies by Nel and Fourie (2016) and Berman (2017)
also employed a mixed methods approach. A combination of surveys and focus
group interviews were the main methods of data collection, with content analysis of
research output of researchers and available library statistics used when researching
the information behaviour and attitudes of researchers and librarians with respect to
information and research support provision (Nel & Fourie, 2016). To help understand
the data management practices of university researchers, Berman (2017) collected
qualitative data by conducting interviews with several university academics. The
interviews were followed up with quantitative data collection via a survey.
Combining both sources of data, Berman’s (2017) study identified several important
areas that staff responsible for research data services at the university should
concentrate on, including data analysis and statistical support. The most recent
study on mixed methods research trends in the field of library and information
science (LIS) (Hayman and Smith, 2020) revealed an observable increase in a number
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of publications using mixed methods approaches, especially in health-focused
librarianship.
Considering the above examples, it was evident that this study would benefit from
use of mixed methods approach. Therefore, quantitative data were collected from
science researchers based at Australian universities on their backgrounds and their
experiences of digital information sources when seeking, retrieving and utilising
information to support their research and scholarly activities. A qualitative approach
was employed for data collection from science researchers to identify the reasons
behind their choices of information sources and the ways of utilising the information
gathered from a variety of sources to achieve desired outcomes, highlighting the
diverse viewpoints of the participants.

Research design
The general aim of a research design is to provide a plan of research to help the
researcher find answers to their research questions and achieve a level of
generalisation that can be validated (Jang, 1980). A mixture of methods was utilised
to collect data to find answers to the research questions posed in this study. Figure
3.1 illustrates the steps leading to the final data collection and interpretation.
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Figure 3.1 Mixed method model research design

As Figure 3.1 shows, the research collected data from two main sources,
representing two phases of data collection:
1. an online semi-structured survey with science researchers from 35 Australian
universities
2. semi-structured interviews with 24 voluntary participants (science
researchers who had taken part in the Web survey).
Phase One collection was quantitative and qualitative as the Web survey included
closed and open-ended questions to gather data from academic researchers from
selected science disciplines at Australian universities. The preliminary findings served
to confirm a number of questions (previously in draft) for the interview phase.
In Phase Two, semi-structured interviews were conducted to gather in-depth
information to help clarify some of the responses from Phase One.
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These two phases of data collection, as well as data analysis and reliability, and
validity-related issues, are discussed in the following sections in more detail.
Conclusions drawn from responses to the Web survey and interviews were treated
as the source of evidence to highlight the experiences of science researchers of
digital information sources and are discussed in subsequent chapters.
Web survey
The Web survey employed in this research was sent to the participants using the
Qualtrics Web survey software. The anonymous semi-structured Web survey, which
consisted of closed and open-ended questions, was designed for collection of
quantitative as well as qualitative data. Structured questions were used to gather
quantitative data. This type of question related to demographic data, participants’
research activities and self-perception questions relating to where they sought
information at every stage of their research process, including time spent on
searching information, preferred methods of seeking information and dissemination
of research findings. Respondents were also asked about the factors that influenced
their choice of information source they required to support their activities and what
they did with the information they collected. These questions were asked in the
following formats: multiple-choice questions, Likert scale questions, scale indications
and rating scales. To obtain qualitative-type data, open-ended questions were
utilised; for example, opinions and perceptions of value, importance, usefulness and
adequacy of information sources were gathered to help understand why certain
information sources took preference over others. Web survey consisted of four
sections, which were as follows:
•

Section One: Demographic data, which included background information
about academic science researchers, such as their current university, field of
research, current position, gender and their research achievements.

•

Section Two: Related to the typical actions the researchers took during
research and scholarly activities, as well as their habits and preferences; that
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is, where and how they obtained information to support their research and
scholarly activities.
•

Section Three: Questions relating to what the participants did with
information they gathered to support their research and scholarly activities.

•

Section Four: Included space where participants could add comments and
remarks and respond to the researcher’s request for volunteers for follow-up
interview.

The Web survey did not stipulate that every question needs be completed;
therefore, some questions were not answered by all participants. The data analysis
included responses to the Web survey from academics representing four research
fields—medical and health sciences; biological sciences; engineering; and
information and computing sciences—identified as the sample area for this research
project. The Web survey questions were designed with a focus on the research
questions.
Literature guiding Web survey questions
The Web survey developed for this research study was mainly based on themes and
instruments often adapted or modified from the literature, including (Nel, 2015), Nel
and Fourie (2016), Hollister and Schroeder (2015), Housewright et al. (2013a,
2013b), Borrego and Anglada (2016), Borrego (2017), Nicholas et al. (2017) and
Hemminger et al. (2007). When designing the Web survey, specific questions from
literature addressing a range of information behaviour typically exhibited by
academics when searching, retrieving and disseminating information and knowledge
to support their research and scholarly activities was considered. For example:
•

how academics select information sources

•

frequency of use of a specific digital source/service

•

actions taken when information is not readily available

•

how academics deal with information overload

•

how they interact with their institutional libraries

•

their perception of value of library services and products
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•

their engagement activities relating to social media and ASNs.

The main literature used in developing the survey and the linkages to the specific
Web survey questions is summarised in Table 3.1. Further details of the Web survey
questions, the rationale for their inclusion in the survey and subsequent results
findings and analysis are elaborated in Chapter 4 of this thesis.
Table 3.1 Summary of main literature (Web survey)

Authors(s) & title
Nel (2015)
Information needs,
information-seeking
behaviour and
information use
behaviour of
researchers at the
Faculty of Veterinary
Science, University of
Pretoria and how these
needs are being met by
the information
support delivered by
the Jotello F Soga
Library

Useful questions/themes
•

Information requirements of
participants

•

Information-seeking behaviours

•

methods and frequency of
information collection

•

utilisation of information

Web survey
question
Q8, Q12

Q13, Q19

Q8, Q12, Q13,
Q16, Q17
Q18, Q22

Nel & Fourie (2016)
Information behaviour
and expectations of
veterinary researchers
and their requirements
for academic library
services
Hollister & Schroeder
(2015)
The impact of library
support on education
faculty research
productivity:

•

perceptions of researchers
regarding productivity

•

measuring outcomes

Q6, Q7, Q9, Q10,
Q11
Q18, Q22
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Authors(s) & title

Useful questions/themes

Web survey
question

An exploratory study
Housewright et al.
(2013a, 2013b)
Ithaka S+R US Faculty
Survey
& Ithaka S+R UK Survey
of Academics

•

US academics’ attitudes and
actions related to teaching,
research and communicating
research outcomes

•

UK academics’ attitudes and
actions related to teaching,
research and communicating
research outcomes

•

analysis of results by discipline,
institution and other
demographic characteristics

Q8, Q12, Q13,
Q14, Q22

Q8, Q12, Q13
Q15, Q22

Q2, Q3, Q4, Q5
Borrego & Anglada
(2016)
Faculty information
behaviour in the
electronic
environment: Attitudes
towards searching,
publishing and libraries

Q8, Q12, Q13,
Q16,
Q22
Q16

•

choice of information source

•

output dissemination

•

Open Access

•

perceptions of academic
libraries

•

importance of publishing

•

perceptions relating to
institutional repositories

Borrego (2017)
Institutional
repositories v.
ResearchGate: The
depositing habits of
Spanish researchers

•

advantages of ResearchGate

Griffiths & Brophy
(2005)
Student searching
behaviour and the
Web: Use of academic
resources and Google

•

most popular starting point for
seeking scholarly information

•

choice of search engines

•

perceptions of functionality of
library catalogue

Q12

•

frequency of use of the library
catalogue

Q8

Q16
Q6, Q7
Q16
Q18
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Q8

Authors(s) & title

Useful questions/themes
•

perceptions of quality of
sources and services

Web survey
question
Q8
Q14, Q15, Q20,
Q21

Nicholas et al. (2017)
Where and how early
career researchers find
scholarly information

•

behaviours and attitudes of
novice researchers to scholarly
communications

•

novice researchers and new
technologies, e.g. social media
and ASNs

•

attitudes and behaviour of ECRs
in terms of discovery and access
to scholarly information

Q18

Q18

Q12, Q16, Q18
Hemminger et al.
(2007)
Information-seeking
behaviour of academic
scientists

•

different aspects of
information-seeking

Q9, Q10, Q16

Jamali & Asadi (2010)
The role of Google in
scientists’ (academic
researchers)
information-seeking
behaviour

•

methods used for finding
information

Q8, Q12, Q16

•

activities relating depositing
papers in e-print archives and
publishing

Van Noorden (2014)
Online collaboration:
Scientists and the
social network

•

reasons for Google preference

•

Google assessment

•

use of social media and ASNs
among scholars

•

evolving use of academic
networks and platforms
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Q6, Q7
Q17
Q17
Q18

Q18

Data analysis and interpretation
The reason for conducting analysis of data is to make data comprehensible and
easier to interpret for the researcher, to facilitate the drawing of conclusions when
attempting to address the research questions (Connaway & Powell, 2010). To this
end, data gathered from the Web survey were combined and systematically and
statistically analysed utilising the Qualtrics analysis tools as well as a standard SPSS
package. However, because of the limited functionality of Qualtrics analysis tools, a
standard SPSSv25 package became the main tool to manage and analyse the data.
The suitability of SPSS for data analysis was justified by the fact that it can help to
perform a number of different parametric and non-parametric tests, should these be
needed when analysing data to address research questions (Howitt & Cramer, 2005).
Additional advantages of using SPSS software include savings in time spend to
analyse data, reduction in errors when coding data, and thorough analysis of data
with in-depth statistics and charts, which helps to present data to prospective
readers in a clear and easy-to-understand way.
All Web survey questionnaires were assigned a code to enable cross-checking of data
entry in the SPSS program. In analysing the quantitative data, the researcher used
several variables including attributes, behaviour and opinions, as classified by
Goldblatt et al. (2011). Attribute variables were concerned with characteristics such
as discipline, geographic spread, job roles and gender. Behaviour variables covered
questions such as what, when and how often, and opinion variables related to
respondents’ points of view.
As one of the objectives of quantitative research is to illustrate causality between
variables, for example the impact of one variable upon another, the terms
‘independent variable’ and ‘dependent variable’ are often used with the former
typically understood as a variable that has an impact on a dependent variable
(Goldblatt et al., 2011). In this study, various types of independent variables
including gender, job role, discipline and academic pressures were considered. The
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dependent variables included information needs, information-seeking, retrieval and
dissemination behaviour and use of various information sources.
The quantitative data from the questionnaire were organised and analysed by means
of descriptive statistics, for example percentages and frequencies to show the
variables and categories and to report on the number of respondents, which
supplied responses. The choice of descriptive statistics used in this study was
deliberate on the part of the researcher as they enable measurement of
relationships between variables and description of differences between groups
(Connaway & Powell, 2010). The responses to the Web survey were analysed taking
into account the variety and diversity of experiences of science researchers and the
factors that influenced these experiences. The responses were classified into
different sections aligned with the structure of the Web survey and presented as
descriptive data and findings, including graphs, tables and comparisons in the
research analysis in Chapter 4. The survey instrument can be viewed in Appendix A.
Rationale for choice of a Web survey
As this study aimed to collect data from as many science researchers as possible
from all Australian universities, the use of an online survey as part of a mixed
methods approach was justified. Online surveys are a useful way of obtaining
information from a large group of people with common characteristics, providing
researchers with an opportunity to gather vast quantity of information at low cost
and in a fairly short time. They are also useful for gathering descriptive data and
responses can be analysed using a variety of existing software. Regarding survey
responsiveness, Weeks et al. (1983) found that questionnaires and surveys provided
an environment in which their respondents tended to be less self-conscious and
more willing to answer sensitive questions. Their findings are echoed by Haghdoost
et al. (2013), who researched response patterns to sensitive and non-sensitive
questions in street interviews, home settings and online questionnaires, finding that
respondents more readily answered sensitive questions in questionnaires
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administered online or by mail and in the street scenario, than in telephone and
household interviews.
The disadvantages of surveys include that there may be discrepancies in recall
accuracy, besides the validity of a survey is very much dependent on a survey
completion rate (Jones et al., 2013). Moreover, self-reported surveys can lead to
bias, which occurs during cognitive processes performed during answering survey
questions. The mental state of the respondent at the time, their feelings, values,
circumstances, interpretation, comprehension and judgment, may influence survey
findings (Bell, 2014; Shulruf et al., 2007). Taking all these factors into account, it
must be acknowledged that the experiences, behaviours and circumstances of
respondents may have impacted this research and to a certain degree influenced the
outcomes of this study.
Qualitative instrument—interview
This PhD study adopted a mixed method design approach in which the quantitative
(survey) phase of the study took place prior to the qualitative (interview) study
phase. Thus, the intention of the researcher was that data from the Web survey
would guide the development of some of the interview questions. While a standard,
self-administered Web survey was used to gather mostly quantitative data (although
some open-ended questions were included to elicit additional data), individual views
and perceptions of the participants were explored through semi-structured
interviews that followed.
Table 3.2 presents a summary of the links between the Web survey and interview
questions the researcher posed to participants after analysing Web survey results.
This approach was adopted due to requirements of ethics approval process i.e., the
researcher was expected to provide draft document of all research instruments,
which were to be used in this study. With average ethics approval process of three
months, presenting only one instrument at time for approval would have required
additional time. Since, both instruments’ development was guided by previous
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research instruments developed by other researchers, including Jamali and Asadi
(2010), Nel (2015), Borrego and Anglada (2016) and Ryiaz (2017a & 2017b) this
approach was considered appropriate.
Table 3.2 Summary of links between Web survey and interview questions

Web survey question

Interview question

Rationale

Q5 & Q6 Relating to the

Q1 Use of publication

Publication metrics in

publication activities

metrics throughout the

academia used as the

Q 22 Use of information

whole research journey

primary basis for
funding, employment

gathered

and promotions
Q8. Frequency of use of

Q3 Relating to the typical

Searching strategies

methods to search for

search behaviour of

adopted by the

information

participants

participants when

Q12 Frequency of use of

Q5 Relating to the usage of

seeking and retrieving

specific electronic

Google Scholar

information they need,

resources

access to

Q19 Keeping up-to date

interdisciplinary and

with science

research field specific
sources

Q11 Information-seeking

Q4 Information relating to

Awareness of support

support

interaction between the

available from the

Q13 Action taken to obtain participants and their

participants’ university

full-text

libraries

university library
Q3 Relating to the typical
search behaviour of
participants
Q5 Relating to the usage of
Google Scholar

73

Q16 Frequency of use of

Q7 Relating to the

Views and perceptions

specific sources of

institutional repositories

of the role of

information, e.g.,

institutional

Institutional repositories

repositories in the
participants’
information-seeking,
retrieval and
dissemination
activities, barriers and
challenges

Q18 Engagement with

Q2 Questions around value

Personal views on

academic social networks

of on-line engagement for

value of engagement

the participants

with social media and
ASNs, depending on
participants’
circumstances

Q20 & Q21 Factors

Q6 Views on Google

Participants’ selection

influencing information

credibility

criteria in terms of

use

information-seeking
and information use

The choice of semi-structured interviews in this study was based on their flexibility;
that is, there was no need for the interviewer to strictly follow a prepared list of
questions. Instead, the interviewer was able to ask more open-ended questions to
probe emerging themes, allowing for discussion with an interviewee (Bryman et al.,
2008; Sarantakos, 2012).
The intention of the researcher in this study was to identify interesting or unusual
results from the Web survey and explore them in more depth. The reason for
conducting interviews with voluntary participants after obtaining results from the
questionnaire was twofold. First, it helped to gather additional data on certain
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questions. Second, it sought clarification and further understanding of the topic
relating to the real-life experiences of science researchers with digital sources with
which they had engaged to support their research and scholarly activities.
The interviewees were asked to elaborate on their perceptions, views and attitudes
to information sources and the process involved in evaluating information collected
and disseminated during their academic activities. The qualitative data provided
insights into participants' personal information-seeking and use activities and the
reasons for them using or not using certain information sources and systems.
Moreover, the data collected during the interviews shed light on their attitudes to
their university libraries, the role of the Internet, social media and ASNs in activities
of science researchers, their research outputs and issues arising from their
publication activities. The function of the interview questions was to act as a probe,
which would lead to exchange of information between the interviewer (i.e., the
researcher of this study) and the participant.
The full list of interview questions is included in Appendix A. The interview findings
are presented in Chapter 5. A discussion of key findings, aiming to address the
research questions posed in this study is presented in Chapter 6 and 7.
Organisation of qualitative data collection
The final question of the Web survey was included to ascertain whether some of the
participants would be open to be contacted for a follow-up interview. From this
source, contact information for 30 voluntary participants was obtained. After
collecting all Web survey responses, these volunteers were emailed a request to
participate in a 30-minute interview. A total of 24 individuals responded to this
request and subsequently took part in the second phase of the study.
The interviews were conducted in three ways, depending on participants’
preferences and the time they could allocate: email, telephone and Skype. However,
most participants opted for interview by phone and this method was mostly used as
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it was also deemed the most cost and time-effective method. Since the participants
were located across Australia, face-to-face interviews were not considered at all as
the travel required would have exceeded available resources (Sturges & Hanrahan,
2004). Nevertheless, phone interviews had drawbacks because the interviewer was
not able to observe the body language and facial expressions of participants when
the conversations were being conducted.
The interviews were conducted over the period of 1 month; with a schedule created
each week to keep track of the participants and allow for scheduling changes if
necessary (see Appendix B). Each interview began with a notification that the
interview was being recorded. The interviews were recorded with a standard digital
recorder supplied by the Edith Cowan University (ECU) IT services and transcribed by
the researcher. The advantage of recording interviews was that the researcher could
record a respondent’s words with greater accuracy than by taking notes during the
interview, which could be distracting. In addition, the transcribed text could be used
many times by the researcher (Hermanowicz, 2002; Rubin & Rubin, 2011).
Literature guiding interview questions
The development of interview questions was prompted by the need to clarify some
initial findings of the Web survey. As discussed earlier in this chapter, the Web
survey developed for this research study used literature originating from research
studies within the LIS community. The same approach was adopted when developing
interview questions, by focusing on literature that demonstrated and described
successful data collection on perceptions, views, opinions and attitudes of academic
students and researchers (e.g. Kwon, 2017; Nicholas, Abrizah et al., 2018; Riyaz,
2017a; 2017b).
The main literature informing the development of interview questions is available in
Table 3.3.
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Table 3.3 Summary of main literature (Interviews)

Authors(s) & title
Nicholas (2017)
Where and how early
career researchers find
scholarly information

Delserone & Dinkelman
(2017)
From their mouths to our
ears: research practices and
needs of agricultural
scientists at the University
of Nebraska-Lincoln
Kwon (2017)
How work positions affect
the research activity and
information behaviour of
laboratory scientists in the
research lifecycle: Applying
activity theory

Useful questions/themes

Q7

•

attitudes to institutional libraries

•

metrics and altmetrics

•

research impact

•

sharing and collaborating

•

role of academic networks and
sites, and profiling sites

•

search preferences

•

source preferences

•

scientific communication
practices

•

scientists’ activities within a
research lifecycle

Q1, Q2, Q3

•

library research support

Q4

Scott & Swanepoel (2018)
Canadian and South African
scholars’ use of institutional
repositories, ResearchGate
and Academia.edu
Riyaz (2017a)
An Investigation into the ‘I
can Google it’ Informationseeking behaviour of the
academic community and
implications for the delivery
of academic library services
for developing countries

Interview questions

•

attitudes to institutional
repositories, ASNs, OA, Open
data

Q1
Q2
Q2
Q2
Q3
Q3, Q5, Q6
Q2

Q7, Q2

•

Google v. traditional library

Q3, Q4, Q5, Q6

•

Googling phenomena in scientific
literature search and retrieval

Q5, Q6

•

Information behaviours of
students and academic staff in
various environments

Riyaz (2017b)
An Investigation into the ‘I
can Google it’ Information
Seeking Behaviour of the
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Q3

Authors(s) & title

Useful questions/themes

Interview questions

Academic Communities in
the Maldives and Australia.

Nel & Fourie (2016)
Information behaviour and
expectations of veterinary
researchers and their
requirements for academic
library services

•

Views and perceptions of
academic libraries

Q4

Qualitative data analysis
NVIVOv12 software was utilised to analyse the data collected as this software is
ideally placed to identify insights from qualitative data such as interviews, and at the
same time helps researchers to organise collected material (Zamawe, 2015). The
process of analysis of the collected data is captured in Figure 3.2.
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Figure 3.2 Thematic analysis process

As Figure 3.2 shows, in this study, to familiarise herself with the data, the researcher
first read the interview responses many times and reflected on them, and then
transcribed them into Microsoft word and transferred them to NVIVOv12. The
responses were categorised using NVIVOv12 tools to assist with the classification of
keywords leading to the recognition of patterns in the participants’ responses
(Appendix C). The interview findings were coded to identify significant broader
patterns; that is, potential themes. The thematic analysis method was used to search
for patterns and extract themes of interest relating to the real-life experiences of the
participants in this study. This iterative and dynamic process involved several stages
including searching and reviewing themes, generating initial codes, defining,
selecting and naming final themes and then presenting and discussing the final
results. The researcher went back and forth between phases of data analysis until
completely satisfied with the final themes.
As the study set out to determine how science academics at Australian universities
experience digital information sources to support their work, the thematic analysis
method was adopted because of its strengths when trying to identify peoples’ views
and opinions on particular topics (Guest et. al., 2012). An additional reason for using
this method was its flexibility. This method, modified to a certain degree, has been
utilised in a number of studies, for example in disciplines such as social work,
psychology and healthcare (Floersch et al., 2010) as well as in library and information
studies (Renken & Heeks, 2014). Moreover, unlike many other qualitative
approaches, to use thematic analysis one does not need a lot of theoretical
knowledge, therefore, it presents a researcher with a more accessible approach to
analysis, especially for those at the start of their research career (Brown &
Stockman, 2013).
In terms of the disadvantages of this method, its flexibility can also lead to
irregularities when developing themes obtained from research data (Holloway,
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2003). Thus, researchers using this method should ensure that their epistemological
position is expressed in a manner that demonstrates the logic that underpins their
study’s claims and makes these claims verifiable (Vaismoradi et al., 2016).
Thematic analysis was used in this study because it is the most common process
used with qualitative data and has proven useful when there is a need for
recognition of themes and patterns from collected findings (Brown & Stockman,
2013; Nowell et al., 2017). As a result of the analysis, several themes were identified,
which, together with inclusion of quotes of the participants, are presented and
discussed in depth in Chapter 5.
Interview method as complement to Web survey
The choice of interviews as a complementary method to the Web survey used in this
study was justified because interviews are commonly used in research, with the
main objective being discovery of respondent’s perspectives on particular issues
since in-depth interviews are crucial for understanding the personal thoughts, ideas,
views and behaviour of study participants. Therefore, the use of interviews after
administering a survey seems the most advantageous: according to Bell (2014), indepth interviews can provide not only a wealth of information but also an
opportunity to return to and clarify answers if the need arises.
Despite the obvious advantages of interviews as a data collecting method—that is,
answers to questions can be verified and checked, response rates are generally high
and, in the case of face-to-face interviews, behaviour and attitudes of participants
can be observed (Ashton, 2014; Bell, 2014)—their disadvantages should not be
overlooked. Conducting sound interviews, whether face to face or by telephone,
requires skill and practice on the part of the researcher. Besides, interviews are
expensive (although less so in the case of Skype interviews) and time consuming.
Interviews may also produce a non-representative sample and interviewer-induced
bias, which, in turn, may have an impact on research findings (Bell, 2014; Goldstein
& Jennings, 2002).
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Recruitment of participants
According to Banerjee and Chaudhry (2010, p.63)
“A population is a complete set of people with a specialized set of
characteristics, and a sample is a subset of the population”.
However, Welman (2005) also cautions that it is not very practical to include all
members of population in a research project. Therefore, the researcher needs to
select a representative sample using specific criteria. In this way the sample will
become representative of the population, which ultimately justifies the
generalisation of research findings.
To comply with the above advice and to maximise the response rate, the researcher
of this study selected participants for the Web survey by utilising a number of
inclusion criteria, which were as follows:
•

prospective participants held a PhD degree

•

had published at least two scholarly articles in the previous 2 years

•

conducted their research in the field of medical and health sciences,
biological sciences, engineering or information and computing sciences.

The researchers from these fields were selected due to their highest research output
contribution to sciences according to Australian Research Council 2015 report (ARC,
2015).
The selection of the participants proceeded in stages. Firstly, the researcher
identified the prospective participants by checking publicly available staff directories
at each Australian university and the field they worked in, i.e., medical and health
sciences, biological sciences, engineering and information and computing sciences as
well as their degree level. After the names and email addresses were collected and
where not up to date publications of the prospective participant was displayed on
the university’s website, the researcher used Google Scholar or PubMed databases
to identify their publication record within the last two years, in line with the
inclusion criteria determined for this study.
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The researcher made every effort to source relevant details such as name, contact
details and background research information—that is, position at the university,
highest degree awarded, research interests and publication records—using staff
directories and a variety of an online sources. Only participants selected this way
were sent the Web survey via the Qualtrics platform. The Web survey was sent to
1500 academics from 43 Australian universities, both private and public. The survey
was administered twice, originally in August 2018 and with a follow up in September
2018 (Appendix B). As a result, 210 respondents from 35 universities agreed to
participate in the Web survey (there were 160 responses to the first call for
participation and 50 in the follow up call for participation).
Of the total 210 participants, 117 were medical and health science academics, 32
were from engineering fields, 32 from biological sciences, 16 from information and
computing sciences and 13 described themselves as being in a ‘other’ category, e.g.,
psychology, earth sciences or exercise science, amongst others.
The number of 210 respondents was agreed with the research supervisors as
adequate for further analysis. Sending another survey was considered, however, the
low response rate, especially for the second call for participation, the need to start
performing analysis of findings and conduct interviews in the next stage of research
added to the time pressures, making this option undesirable. This decision was also
influenced by the findings from literature relating to the decline in responsiveness to
on-line surveys, due to the wide-spread use of unsolicited email, introduction of
anti-spamming software and the general feeling of over-surveying among the
academic community (Petrovčič et al., 2016; Veen et al., 2016; Saleh & Bista, 2017;
van Mol, 2017). Taking all these factors into the account the decision was made not
to recruit any further.
Although this approach required considerable effort and time commitment, the
researcher believes that it has been worthwhile in terms of research data provided,
which allowed for addressing the research questions and a further recruitment of 24
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academics interested enough in this study to take time out of their busy schedule to
participate in the follow-up interviews. This could also suggest that this type of
research study might be of interest to academics because it resonates with their
experiences of using digital information sources, but they may not always have the
opportunity to express them. The value of this targeted approach can also be
inferred from responses of some of the participants, who during the interviews
reflected on their knowledge of sources they use, perhaps for the first time. For
example:
(…) It is interesting to think what I use, probably reasonably narrow number
of platforms to be honest. It does make me think does university have whole
heap of stuff somewhere that I am not aware of (…) (P8).
Although the approach for recruitment of participants adopted in this study is more
often associated with qualitative methods (Patton, 2002), it is also used in mixed
methods studies as it is designed to produce a sample that will address the research
questions (Teddlie & Yu, 2007). Therefore, these reasons, as well as maximisation of
results were behind the researcher’s decision to invest time and effort to select
participants that closely matched required criteria, rather than sending the Web
survey to academics at random.
As part of the Web survey, participants were asked if they would be interested in
taking part in interviews as a follow up to the Web survey, and if so, they were asked
to leave their contact details at the end of the survey instrument. As a result, contact
information for 30 participants was obtained. These participants were then emailed
a request to take part in a 30-minute interview. A total of 24 individuals responded
to this request and subsequently took part in the second phase of the study.

Ethical considerations
Prior to data collection, all participants were provided with an information letter.
With respect to the online questionnaire, an information letter accompanying the
questionnaire stipulated the criteria for eligibility for inclusion in the survey and
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explained the purpose of the study, giving further opportunity for the recipients of
the survey to decide whether to take part (Appendix A). Taking part in the survey
was understood as consent. Regarding interviews, participants were sent a consent
letter to sign prior to interview to confirm their voluntary participation and to allow
recording of the proceedings (Appendix B).
To recruit prospective participants for interviews, the author of this study asked the
participants if they were willing to take part by indicating their intent at the end of
the Web survey. The research did not commence before permission research was
given by the Research Ethics Committee at ECU.
The participants were assured of privacy and confidentiality during this research. The
questionnaire was equipped with a unique identifier for each participant and the
identifiers were known only to the researcher. The participants were given an
identification number provided in Qualtrics questionnaire. This was pasted into an
email that explained the aim of the research and requested participation. The
researcher was the person conducting the research, transcribing interviews and
analysing the data. Data were shared only with the researcher’s supervisors.
Additionally, the Survey Protection setting in Qualtrics for password protecting the
questionnaire was used to specify a date and time for the survey to close, preventing
respondents from taking the survey more than once and preventing search engines
from finding the survey.

Ensuring research reliability and validity
A measure of reliability and validity is necessary when conducting a research project.
To provide credible answers to research questions and achieve the aims of the study,
it is vital to ensure that measurement instruments are reliable, that is, consistent,
accurate, precise and valid (Connaway & Powell, 2010).

84

In this study, regarding checking the internal consistency and reliability of the survey,
a small pilot study was conducted before starting full-scale research. Moreover,
following Drost’s (2011) and Ashton’s (2014) advice that research can be more
reliable by ensuring that instructions for participants are written clearly and are easy
to understand, a clear introduction letter was included with the questionnaire. In the
introduction letter, information – that is, the aims, the criteria for inclusion and
procedures for the research were described to help participants to decide whether
to take part in the study. The questions, both in the questionnaire and interviews,
were formulated using language as plain as possible by utilising terms with which the
participants would be familiar and avoiding potentially confusing terms.
Validity is understood the effectiveness or correctness of a measurement
instrument. With respect to testing the validity of the data collected, the researcher
used the ‘face validity’ approach. According to Drost (2011), a research instrument
can be accepted as having face validity when it appears valid from a commonsense
point of view. Face validity is not a rigorous, scientific construct but sometimes there
are no other means available to the researcher. In this research, to strengthen the
validity of data the author of this study collected data taking advantage of two
sources, a survey and interviews, as collecting information from a variety of sources
and employing a variety of techniques in the process can confirm validity of findings
(Zohrabi, 2013).
Validity and reliability of the data gathered was further ensured in this study by
adapting and modifying research instruments, such as survey and interview
questions, from instruments previously used to conduct successful studies of
information habits and behaviours of students and academics (e.g. Borrego &
Anglada, 2016; Housewright et al., 2013a; Nel, 2015; Nel & Fourie, 2016; Nicholas,
Boukacem-Zeghmouri et al., 2017), as findings from these studies were often
published in prominent LIS journals and cited by other researchers. Although these
studies were predominantly conducted from the perspective of one country or one
institution, they are relevant to a wider information community.
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In addition, triangulation is commonly suggested as a method to address issues of
reliability and validity in research (Denzin, 1978; Yin, 2017). The use of qualitative
and quantitative methods for studying the same phenomenon has increased in
recent years and it has become accepted practice to apply the 'triangulation' method
(a practice of using multiple data sources for confirmation and completeness of data)
to support research (Yeasmin & Rahman, 2012).
As Figure 3.3 shows, triangulation was addressed in this study by utilising a mixed
methods approach including quantitative and qualitative methodologies and use of a
variety of data sources; that is, science academics from different science disciplines
and different data collecting techniques such as a survey and interviews. To analyse
the data from interviews thematic analysis were used. Descriptive statistics for
quantitative data were also used since different research methods, as well as a
variety of data sources, are possible venues recommended by a number of authors
(Case, 2012; Creswell & Plano Clark, 2011; Drost 2011) to guarantee reliability and
validity of research findings.

Figure 3.3 Triangulation model of validity and reliability
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Pilot study
To evaluate viability of this study and test the soundness of the research design, a
small pilot study was conducted previous to the start of a full-scale research project.
The pilot study was administered at ECU with a selection of 20 science academics to
test the 35 questions that made up the Web survey design. Although participants in
this study answered all questions and did not highlight any problems, a decision was
made to considerably shorten the survey, leaving only 22 of the original 35
questions. The pilot study helped to identify some small refinements in terms of the
task instructions, which resulted in participants being provided with a more detailed
description of what was expected of them. Also, it was believed that a shorter survey
might entice more academics to take part in this study.
Undertaking a pilot/feasibility study prior to embarking on a full-scale research
project is advisable because it can contribute invaluable information to assist the
researcher in making decisions in relation to data collection, such as choice of faceto-face interviews versus surveys, wording and order of questions. Additionally,
conducting a pilot study may alert a researcher to the fact that, as a result of
preliminary analysis, the focus of the study and research questions may have
changed and may need to be reviewed. Moreover, conducting a pilot study can offer
a researcher the chance to develop new skills and clarify resources required (Ashton,
2014; Doody & Doody, 2015). A pilot study allows the researcher to work with
participations to test both the recruitment methodology as well as determining the
efficacy of the questions being asked. Does the participant extract the same meaning
from a question being asked? Will participants consistently interpret questions or
does the question lead to ambiguity? By walking through the research instruments
with participants prior to the main study problems can be identified and ambiguity
reduced (Adams & Cox, 2008).
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Summary
This chapter presents a description of the research methods as well as the data
collection techniques and tools. While developing these methods, the author of this
study took into account the aims and objectives of the research and utilised a mixed
methods approach based on qualitative and qualitative data methods, described indepth in this chapter.
The next chapters explain the analysis of data, both from the Web survey and
interviews, discuss the key findings and offer a conclusion regarding how this
research study answers the research questions posed.
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WEB SURVEY FINDINGS
This chapter presents Web survey responses from science academics from 35
Australian universities. The data analysis presents the responses to the survey sent
to academics representing the four research fields identified for the sample area for
this study: medical and health sciences; biological sciences; engineering; and
information and computing sciences.

Web survey
The Web survey was administered to Australian science academics working in
selected science disciplines to investigate where Australian science researchers seek
information, what factors affect their choices and perceptions of information
sources when seeking information they need, and how they use the information
gathered to be able to support their research and scholarly activities.
In total, 210 academics from 35 Australian universities responded to the Web
survey. The questions were predominantly posed as Likert scale, multiple-choice
questions and rating scales questions, with open-ended questions included in the
survey for additional clarification relating to the issues outlined above.
Since the study aimed to collect data from as many science researchers as possible
and from all Australian universities, the use of an online survey was justified, not
only because it afforded the researcher the ability to gather a large amount of
information at low cost, but also because of convenience for respondents, design
flexibility and the fact that with no interviewer present, respondents might have
been more open and shared more information (Haghdoost et al., 2013; Wright,
2006; Yun & Trumbo, 2000).
Together with the qualitative part of the study discussed in Chapter 5, the Web
survey was designed to collect detailed data to address this thesis’s three supporting
research questions.
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Section One: Background information
Questions relating to demographic data were designed to provide the researcher
with some idea about the background of the participants, as certain characteristics
may influence their behaviour and attitudes in terms of information-seeking,
retrieval and dissemination. These characteristics included their field of research and
research interests, current academic role, university to which they belong and their
gender. The influence of a variety of characteristics of researchers on information
behaviour in relation to selected demographic behaviour was investigated by Vilar et
al. (2015). The findings revealed that the most noticeable demographic elements
influencing information behaviour were age and discipline, and in a few cases also
gender; thus, supporting the decision to include questions about demographic data
in this survey.
The following sections present each question, followed by a breakdown of the
associated responses if they contributed to the overall study findings. The Web
survey did not stipulate that every question needs to be answered; hence, while this
study had a total of 210 participants, not all answered all questions in equal
measure.
Demographic data
The subjects of this study were Australian science researchers from four research
disciplines: medical and health sciences; biological sciences; engineering; and
information and computing sciences. The reason for selecting these fields was that,
according to data from Australian Research Council (ARC, 2015) at the start of this
investigation, researchers from these fields consistently achieve strong research
outputs and bring the highest income to their institutions. Therefore, they were of
interest in this study because, to sustain their productivity and output, academics
need to engage with many diverse sources of information to be able support their
research and scholarly activities.
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Field of research
The data in Figure 4.1 shows that 55.7% of the respondents in this study were from
the medical and health sciences field, followed by engineering and biological
sciences (15.2% in equal measure). Participants from information and computing
sciences represented 7.6% of respondents. A minority, (6.2%) classed themselves as
‘other’, describing their field of research as agricultural and veterinary sciences,
psychology, earth sciences or exercise science, among others.

Figure 4.1 Field of research (n=210)

The null hypothesis, which stated that there is no difference in the distribution
within these selected research fields in Australian university sector and the collected
data (as seen in Figure 4.2) were tested using data from the Web survey and 2018
ERA report (ARC, 2018). The goodness of fit chi-square test showed p value < 0.01.
There is statistically significant difference in the distribution of these two data sets at
0.05 alpha significance level, thus null hypothesis cannot be accepted. Conclusion:
The data from Australian university sector is not reflected in the data from the Web
survey, indicating the participant cohort in this study is not typical of the wider
university sector.
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Figure 4.2 Web Survey and Australian university data distribution by research field

Academic role
In terms of participants’ current academic role, Table 4.1 shows that senior lecturers
(27.6%), lecturers (20.5%), postdoctoral fellows (15.2%) and researchers (13.3%)
formed the majority of respondents.
Table 4.1 Academic roles of Web survey participants (n=210)

Current position

Number of participants

Percentage of participants

Lecturer

43

20.5%

Senior Lecturer

58

27.6%

Associate Professor

18

8.6%

Professor

20

9.5%

Researcher

28

13.3%

Post Doctoral Fellow

32

15.2%

Adjunct Research Fellow

2

1.0%

Research Fellow

2

1.0%

Senior Research Fellow

1

0.5%
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Senior Researcher

1

0.5%

Associate Lecturer

1

0.5%

Casual Lecturer

1

0.5%

NHMRC CDF

1

0.5%

PhD

1

0.5%

Technical Officer

1

0.5%

210

100%

Total

This question has been designed as a drop-down menu question with a choice of the
roles of academics the researcher expected to recruit. Based on statistics identified
at the time of the survey being constructed, it seemed relatively unlikely that more
senior members of an academic staff would respond to a survey of this nature.
However, as the responses to the other category indicate, this was an erroneous
assumption. As a result, 20 (9.5%) professors and 18 (8.6%) associate professors
replied to the Web survey allowing for a wider extension of the pool of respondents
for further analysis.
The other two demographic questions were designed as an open-ended text field to
allow the participants to self-identify, for example, by gender or by providing the
name of the university, if they chose to. In hindsight, a controlled list of options
would have been a more appropriate approach as a number of responses were
returned blank (e.g., 21 in case of the gender question and 30 relating to disclosure
of the university at which the participant worked).
Gender
The distribution of the participants (as seen in Figure 4.3) shows that the female
participants represented a higher proportion (at 53.4%) than males (46.6%), while
10% of respondents did not supply gender information (88 of the participants were
male, 101 female and 21 chose not to disclose their gender).
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Figure 4.3 Percentage of participants by gender

When comparing the number of male and female respondents with the
corresponding academic status (Figure 4.4 below), it appears that an even number of
senior lecturers (26 males and females) took part in the study; however, there were
more female lecturers (23) than males (16). Among professors the situation is
reversed (15 males and 5 females) but when it came to associate professors, an
equal number of male and female participants (8) took part in the study. Female
participants prevailed among postdoctoral fellows, researchers and respondents
from ‘other’ fields.
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Figure 4.4 Academic position vs gender

The fact that 189 out of 210 Web survey respondents decided to reveal their gender
resulted in researcher’s hesitancy to use gender data in further analysis. To examine
the relationship between two variables, the researcher posed the null hypothesis
that there is no relationship between gender and academic position. The alternative
hypothesis stated that there is a relationship. p value 0.128 at significance level 0.05
(Fisher’s exact test) is not statistically significant, resulting in retaining null
hypothesis. Conclusion: there is no relationship between gender and an academic
position.
Regarding comparisons between gender and research field, using data from the
Web survey (Figure 4.5), female participants (65%) significantly outnumber males
(35%) in medical and health sciences but only slightly in information and computing
sciences (58%). Males appear to be a dominant group in engineering fields (81%) and
in biological sciences (61%). The ‘other’ category shows equal distribution by gender
(at 50% respectively).
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Figure 4.5 Web survey data by gender and research field

The data relating to the Australian university sector (ARC, 2018) depicting
comparisons between gender and research field is shown in Figure 4.6.

Figure 4.6 Australian university data by gender and research field

96

When comparing these two figures (Figure 4.5 and Figure 4.6), it can be seen that in
the case of biological sciences, medical and health sciences and engineering, the
data follows the same pattern for Web survey and Australian universities. The
pattern is different for information and computing sciences and ‘other’ categories.
The Web survey data shows slight dominance of females (58%) over males (42%),
whilst, according to the data relating to the Australian universities, males (at 78%)
are much larger group then females (at 17%) in information and computing field.
When it came to the ‘other’ category, male and female participation in the Web
survey were equal at 50%, whereas data from the wider Australian sector revealed
the differences, i.e., dominance of males (60%) over females (40%).
To identify if there was a relationship between gender and research field both for
the Web survey data and the data from Australian university sector, a chi-square test
of independence was used. The null hypothesis stated that there is no relationship
between gender and a research field, whilst the alternative hypothesis stated that
there is a relationship. A p value for Web survey data was <0.0001 at 0.05
significance level, showing that there is a statistically significant relationship
between gender and research field, therefore, the null hypothesis was rejected.
With regard to data from Australian university sector, the p value is < 0.01. There is a
statistically significant relationship between gender and research fields within the
Australian university sector at 0.01 significance level (alpha level), suggesting the
rejection of null hypothesis as well. Conclusion: There is a relationship between
gender and research field as shown for both, the Web survey participants and the
wider Australian university sector.

University
In terms of location of the respondents, the data was collected from 35 Australian
universities. The question was left as an open-ended question where respondents
could type the name of their institution themselves. Some used abbreviations, so
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before this question could be analysed, the researcher needed to check and sort out
university names, so they matched exactly.
The highest number of respondents was from Australian National University (9%)
followed closely by La Trobe (7.6%), Monash (7.1%) and UWA (6.7%). This may not
be a coincidence as some of these participants were from a group of 8 leading
research – intensive universities (ANU, UWA, Monash) with research culture that
supports research and fellow researchers regardless of their point in the research
journey and research interests. Other universities from G8 were also represented
although to a lesser degree.
To find out whether or not there is a difference in responses by type of university,
G8 and other, the researcher tested participants’ answers to the selected Web
survey questions. The null hypothesis stated that there is no difference in responses
from academics from G8 and other universities; the alternative hypothesis stated
that there is a difference.
For example, in terms of answering question relating to the participants’ confidence
of finding everything they could to meet their information needs, a p value 0.954 at
significance level 0.05 (Pearson test) is not statistically significant, resulting in
retaining the null hypothesis.
When comparing the difference in the responses to the question about the actions
the participants take if they cannot obtain full-text, a p value 0.355 at significance
level 0.05 (Pearson test) to answer “contact the author” is not statistically
significant, so null hypothesis cannot be rejected. The same can be said with respect
to the answer “find similar article” (p value 0.515, significance level 0.05). However,
with regard to the answer “contact the library”, p <0.001 at significance level 0.05
(Pearson test) is statistically significant, therefore, null hypothesis are being rejected.
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Publishing activities of Web survey respondents
Questions relating to the research outcomes were purposefully included in the first
part of the Web survey, so the researcher was able to build a better understanding
of the participants’ publishing activities, which are one of the most important
aspects of an academic’s work. According to Bornmann and Williams (2017)
publishing one’s findings, and especially publishing in high-impact journals, is a good
way to gain scientific visibility and recognition from the scientific community in one’s
area of research. Moreover, to write and publish, researchers must engage in a
variety of information-related activities such as accessing, retrieving, disseminating
and preserving information sources (Nickels & Davis, 2020).
Question: How many publications have you published in the last 5 years? (As a first
author and in collaboration)
As it can be seen from Table 4.2, over the period of 5+ years, the participants
cumulatively produced 252 publications, with 65 publications in the 3-5 year range
and 103 publications in the 0 – 3 year range.
Table 4.2 Number of publications over 5+ years

Years
5+
3-5
0-3

Number of publications
252
65
103

Question: Which of these publications you published as a first author and/or in
collaboration? (Tick as many options as apply)
To ensure the most appropriate destination for output of their research, academics
use a variety of outlets, thus, this question was designed to allow for multiple
responses to best reflect each type of activity. As a result, 45.8% of research outputs
were journal articles, when published as first author or in collaboration with another
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author, followed by 34.6% of conference publications, 14.4% books or book chapters
and 5.2% were reported as ‘other’ publications (Table 4.3).
Table 4.3 Percentage of publications by outlet

Publication type

Percentage of
total publications
45.8%
34.6%
14.4%
5.2%

Journal articles
Conference publications/presentations
Book/Book chapters
Other

Section Two: Information behaviour, choice and preference
There is no doubt that scholars need information to support their work. However,
the quest to understand what motivates science academics to seek, retrieve, retain
or discard and disseminate information, and the factors that influence these actions
prompted posing of a number of questions included in this section.
Question: How often do you use each of the following methods to find information
for your research? (Nel, 2015, p.222)
This question was designed using a four-point Likert scale response to gather the
preferred information-seeking methods used by the survey participants to support
their research and scholarly activities and the frequency of undertaking these
activities in categories of ‘always’, ‘most of the time’, ‘sometimes’ and ‘never’.
Methods included searching electronic databases for citations, searching full-text
databases, searching Google/Google Scholar, and obtaining recommendations from
colleagues. The full list of methods can be found in the Web survey (Appendix A).
Please note that in this table n= represents a choice count, not number of
participants.
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Table 4.4 lists methods used by participants and how often certain activities were
performed to find information to support their academic work.

Table 4.4 Frequency of methods used to find information

Method
Search in electronic
databases for citations (n =
204)

Always
121
(59.3%)

Most of
the time

Sometimes

Never

44
(21.6%)

29
(14.2%)

10
(4.9%)

Search full-text electronic
databases (n = 202)

117
(57.9%)

50
(24.6%)

29
(14.4%)

6
(3%)

Read/skim the important
journals in your field (n =
184)

47
(25.5%)

63
(34.2%)

61
(33.2%)

13
(7.7%)

Get references and
recommendations from
colleagues (n = 202)

20
(9.9%)

32
(15.8%)

139
(68.8%)

11
(5.4%)

Search library catalogue (n
= 200)

33
(16.6%)

31
(15.5%)

90
(45%)

46
(23%)

Use Google/Google
Scholar (n = 207)

96
(33.3%)

59
(28.5%)

48
(23.2%)

4
(1.9%)

Use social networking site
(n = 199)

10
(5.02%)

11
(5.5%)

87
(43.7%)

91
(46%)

Follow citations from other
journal articles (n = 205)

47
(22.9%)

80
(39%)

74
(36.1%)

4
(2%)

Other (please specify) (n =
11)

3
(27.2%)

2
(18.1%)

2
(18.1%)

4
(36%)

With regard to searching electronic databases for citations, the majority of
participants (80.9%) always or most of time used this method to find information
needed; the minority (4.9%) indicated they never used electronic databases to
search for citations. In terms of searching full-text electronic databases most
respondents (82.5%) indicated that this was their preferred approach, while only 3%
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indicated that they found full-text articles another way. It is important to stress that
regarding these two methods the survey was general; that is, it did not stipulate
whether electronic databases referred to commercial ones or those available freely,
e.g., PubMed. Further results pertaining to this question are presented in Chapter 5
when analysing findings from interviews.
Regarding the method of reading or skimming important journals in their field,
participants’ responses were somewhat more towards the middle (67.4%) with an
almost even split between ‘most of the time’ and ‘sometimes’. One possible
explanation for this, which is a recurring theme throughout this thesis, is that this
approach requires a greater investment in time and effort than does directly using
citation databases. When it comes to obtaining references and recommendations
from colleagues about the literature that may be useful, this strategy was a low
priority for participants, with the majority (68.8%) using it only infrequently. The
majority of participants indicated that they did not utilise social media networks
(89.7%) to locate information for research purposes. In unpacking this response, it
was evident to the researcher, in hindsight, that while the intention of this question
was to identify usage of sites such as ResearchGate, the participants interpreted it as
referring to general social media (e.g., Facebook). As Table 4.6 demonstrates, when
more detail is unpacked relating to social media, ASNs and research, later in this
chapter, ResearchGate was mentioned frequently as a vehicle for finding and
disseminating research outcomes.
When participants were asked about how often they searched their library
catalogue, most (68%) indicated that they only used it ‘sometimes’ or ‘never’. This is
in marked contrast to the use of Google/Google Scholar, where the majority (61.8%)
of participants declared that they ‘always’ or ‘most of the time’ used these
databases to find information required for their research and other scholarly
activities. For example, participant responses indicated that Google might be used in
a research sense to locate conferences of interest for the researcher to attend,
whereas Google Scholar was used primarily for searching and retrieving full-text
articles.
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The frequency or infrequency of use of certain methods to seek information may
reflect the busy life of an academic researcher, where some forms of activity seem
to be perceived as a ‘luxury’, such as asking other scholars for research suggestions
and waiting for a response. It might also be because the participants in this study
were well aware that there were different and more efficient ways to obtain the
required information according to the individual needs of researchers. Additionally,
the research environment played a substantial role in information-seeking
behaviour, with these themes elaborated in Chapter 6 and 7.
Question: What estimated percentage of your research time do you spend
searching for information for your research? (0–100%) (Nel, 2015, p. 221)
As established earlier in this thesis, researchers need information to do their work
and build a reputation, and thus progress in their careers. However, academics,
including participants in this study, divide their time among research and other
duties including teaching and administration. Each university and organisational unit
therein tends to have workload models according to discipline, academic level and
primary role. As examples, a balanced teaching/research scholar may spend 50% of
their time on teaching, 30% on research and 20% on administration. Teachingfocused roles may indicate an 80% teaching workload with 10% research and 10%
administration. Obviously, research-only roles exist in academia and although their
main focus is on research projects and supervising postgraduate students, they just
do not undertake teaching activities. Therefore, understanding how much time
researchers spend searching for information to support their research is of
importance as it can have a meaningful impact on their actions and attitudes.
To address this question, a sliding scale of 0–100% (divided into 10% increments)
was presented to the participants to estimate a percentage of time they spent
searching for information in support of their research workload. The 209
respondents to this question on average spent 29% of their time seeking
information, with a maximum value of 82% and a low value of 5% (Table 4.5).
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The respondents have not been asked to specify a specific time unit in which this
activity may have taken place, but rather as a percentage of the time allocated to
research and whatever unit of measurement that may be (hours, days or weeks).

Table 4.5 Estimated percentage of time spent information searching
Minimum
Percentage of

5

Maximum

Mean

Std Dev

Count

82.00

29.04

16.22

209

time spent on
information seeking

Further analysis of the data was performed taking into account the following
academic groups: lecturers, postdocs, researchers, senior lecturers, associate
professors and professors (Figure 4.7).

Figure 4.7 Average % of research time spent information-seeking by academic status
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In terms of average percentage of time spent by academics on information-seeking
across selected disciplines (Figure 4.8), the percentage varied from 26% in
engineering to 31.6% in information and computing sciences, followed by medical
and health sciences (30.1%).

Figure 4.8 Average % of research time spent information-seeking by research field

With regard to analysis of data distribution of percentage of research time by an
academic level (Figure 4.9), they all indicate positively skewed distributions, as
indicated by the upper tails. The range for associate professors is the narrowest with
some spending as little as 10% and others as much as 60% of their research time on
information-seeking activities. In terms of spread of the data, lecturers represent the
data set with greatest IQR (27%), the professors the smallest (10%). Except for
associate professors and lecturers, all other academic groups show the presence of
outliers.
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Figure 4.9 Distribution of % of research time spent searching by academic level

In terms of analysing data distribution of percentage of research time spent
information searching by research field, Figure 4.10 shows that the distributions for
the biological sciences and the information and computing sciences are near
symmetric (or very weakly positively skewed). For engineering and medical and
health sciences they are positively skewed. The range for medical and health
sciences is the widest, with some researchers spending as little as 5% and others as
much as 70% with some outliers from 80% to 82% of their research time searching
for information. The range is the narrowest for biological sciences (from 8% to 50%
of research time respectively) with an outlier at 60%. In terms of spread of data,
medical and health sciences represent a data set with greatest IQR (21%), followed
closely by information and computer sciences (19%) and ‘other’ category (18%). All
research fields show presence of outliers.
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Figure 4.10 Distribution of % of research time spent searching by research field

There may have been individual circumstances that motivated participants in this
study to spend more or less time on information-seeking. However, since the Web
survey was not designed to elicit information at this depth and this was not within
the scope of the project, the reasons for search behaviour resulting from individual
circumstances of respondents can only be gleaned from the available literature
(Hoeber et al., 2019)

Question: Please indicate the estimated percentage of involvement of other people
in the information-seeking part of your research: (0–100%). Information searches
are done by: (Nel, 2015, p.221)
Respondents drew on multiple forms of assistance in the information retrieval
process. The results in Figure 4.11 show that 41% of searches carried out by
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respondents were supported by postgraduate students, 30% by research assistants
and in 28% of searches undergraduate students were engaged in the information.
However, respondents revealed that in only 22% of all searches a library professional
was involved. It may be that most researchers are in proximity (daily, weekly) to
their postgraduate students, research assistants and undergraduate students.
Further, a researcher is likely to be in an authoritative position in relation to their
students and research assistants, so can direct work to be done. However, most
library professionals are not located close to the researcher's domain and, while
always there to assist, do not have their activities directed by the researcher.

Assistance with information retrieval
45%

41%

40%
35%
30%

30%

28%

25%

22%

20%
15%
10%
5%
0%

Postgraduate students Research assistants

Undergraduates

Library staff

Figure 4.11 Assistance with information retrieval

Question: If you search for information without any assistance, please explain
why? (Tick as many options as apply)
This question was designed as a multiple answer question to gauge participants’
opinions in this matter. A total of 296 responses were selected. As Table 4.6 shows,
35.9% of responses indicated a lack of access to assistance so that 50% of
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respondents indicated that they searched for information by themselves out of
necessity. In 25.7% of responses the reason for not using external help was that, in
their opinion, it was difficult to get information in a timely manner from others,
when they needed it, while 18.2% of responses indicated that the respondents
believed that they could do a better job themselves in this regard. With respect to
not involving a librarian in their search activities, 11.5% of responses or 16% of
respondents felt that library staff did not have the required expertise in their field to
be of use to them, as Nel and Fourie (2016) found when surveying the views of
veterinary researchers and academics in a South African university. 9.1% of
responses were ‘other’ to explain why they do not involve other people in their
searches. Thus these respondents believed that they knew their field best, and they
enjoyed searching. Moreover, they wanted to find and read the articles by
themselves as it helped them to understand the literature and to remain current
with new developments in their discipline; besides, they considered it easy to get
information nowadays, so there was no need to engage others in this activity.
Table 4.6 Reasons for searching for information without assistance

Reason

Choice count

I don't have a research assistant to help

105 (35.5%)

I believe that I can do a better job

54 (18.2%)

I do not think that library staff have expertise in my
field

34 (11.5%)

It is difficult to get information fast from others when
I need it

76 (25.7%)

Other (please specify)

27 (9.1%)

Count

296

Question: How often do you search for information from the following electronic
resources? (Tick as many options as apply) (Mabhiza, 2016, p.315)
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While one of the previous questions related to participants employing a variety of
methods to find information for their research and scholarly activities, this question
focused more on the use of specific digital resources provided by their institutional
libraries. As these resources are expensive, information on their usage is important
for libraries, allowing them to plan their budgets to provide the most appropriate
resources to support their users (Dempsey, 2016; Lowe, 2019; Waugh et al., 2015).
This question was presented as a six-point Likert scale question, where the
participants were asked about the frequency of their activities in terms of accessing
a number of information sources—some provided by their libraries and some freely
accessible online.
Table 4.7 provides a list of digital information sources used by science academics
based at Australian universities and how often they used them to support their
research and scholarly activities. The data points out to PubMed database being the
most popular source of information for the respondents, who indicated their
preferences choosing the ‘quite often’ and ‘often’ categories combined (53.7%).
The Web survey results also revealed the popularity of certain commercial databases
such as ScienceDirect and Scopus (37.2% and 40.8% respectively) and WoS (34.1%) in
the same category. The decisions behind these choices are explored in Chapters 5
and 6.
Table 4.7 Frequency of use discipline-relevant digital sources

Digital source
Choice count

Quite
often
&
often

Sometimes

Rarely

Never

N/A to
my
discipline

PubMed (n = 201)

108
(53.7%)

22
(10.9%)

18
(8.9%)

36
(17.9%)

17
(8.5%)

ScienceDirect (n = 204)

76
(37.2%)

59
(28.9%)

31
(15.1%)

34
(16.6%)

4
(1.9%)

Scopus (n = 202)

81
(40.8%)

50
(24.7%)

35
(17.5%)

34
(16.8%)

2
(0.9%)
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Digital source
Choice count

Quite
often
&
often

Sometimes

Rarely

Never

N/A to
my
discipline

WoS (n = 202)

69
(34.1%)

57
(28.2)

40
(19.8%)

32
(16.3%)

4
(1.6%)

Medline (n = 201)

61
(30.3%)

33
(16.4%)

30
(14.9%)

56
(27.8%)

21
(10.4%)

SciVal (n = 196)

5
(2.6%)

11
(5.6%)

22
(11.2%)

125
(63.8%)

33
(16.8%)

ProQuest (n = 195)

41
(21.1%)

24
(12.3%)

48
(24.6%)

74
(37.9%)

8
(4.1%)

Cochrane Library (n =
194)

36
(18.6%)

24
(12.4)

25
(28.9%)

82
(42.3%)

27
(13.9%)

Cumulative Index to
Nursing and Allied
Health Literature
database (n = 196)

32
(16.3%)

16
(8.2%)

19
(9.7%)

99
(50.5%)

30
(15.3%)

Embase
(n = 195)

30
(15.4%)

15
(7.7%)

25
(12.8%)

103
(52.8%)

22
(11.3%)

PsycINFO (n = 194)

29
(14.9%)

18
(9.3%)

23
(11.9%)

80
(41.2%)

44
(22.7%)

Other (Please specify)
(n = 43)

27
(62.8%)

6
(13.9%)

1
(2.3%)

7
(16.3%)

2
(4.7%)

Association for
Computing Machinery
Digital Library (n = 195)

13
(6.7%)

2
(1.0%)

8
(4.1%)

133
(68.2%)

39
(2.0%)

I E E E (n = 194)

11
(5.7%)

13
(6.7%)

18
(9.3%)

95
(48.9%)

57
(29.4%)

Informit (n = 193)

6
(3.1%)

12
(6.2%)

24
(10.8%)

114
(59.1%)

37
(19.2%)

Monthly Index of
Medical Specialities
Online (n = 194)

6
(3.1%)

10
(5.2%)

21
(10.8%)

117
(60.3%)

40
(20.6%)

Engineering Village (n
= 195)

2
(1.0%)

2
(1.0%)

9
(4.6%)

94
(48.2%)

88
(45.1%)

2

2

8

128

54

Knovel (n = 194)
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Digital source
Choice count

Green File (n = 195)

Quite
often
&
often

Sometimes

Rarely

Never

N/A to
my
discipline

(1.0%)

(1.0%)

(4.1%)

(65.9%)

(27.8%)

0
(0%)

1
(1.0%)

3
(1.5%)

141
(72.3%)

50
(25.6%)

Moreover, the results clearly show that whether they used databases supplied by
their library or online resources accessible outside of the library catalogue system
depended very much on their field of research. For example, the respondents from
health and medical sciences overwhelmingly used PubMed (Figure 4.12) indicating
their choice in the ‘quite often’ and ‘often’ categories at 79.6% combined.
Respondents from biological sciences used PubMed and WoS almost equally (35.4%
and 37.9% respectively). For the Web survey participants representing engineering
the main ‘go to’ source to search for information was Scopus (53.1%), whereas
respondents from information and computing sciences field indicated equal use of
Scopus, WoS and ScienceDirect (46.7%).

Figure 4.12 Use of discipline related databases by research field
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The same researchers showed less interest in using Medline (primary component of
PubMed), the database supplied by their libraries, which requires the effort of
logging into the library portal. A preference for the convenience and features of
PubMed was reported by 79.6% of the participants from medical and health sciences
in the ‘often’ and ‘quite often’ categories combined, whereas only 47.8% of
respondents revealed they used Medline with the same frequency. The use of
PubMed reported by respondents from biological sciences was also higher than that
of Medline at 35.4% and 13.3% respectively (Figure 4.13).

Figure 4.13 Use of PubMed and Medline by research field

Question: What actions do you take if you cannot obtain access to the full-text of
the article of your choice? (Tick as many options as apply).
With the development of OA initiatives, and journal publishing becoming more
diverse with a range of new business models—that is, with research accessible freely
via the Internet and exempt from most copyright restrictions on re-use—scholars’
expectations in terms of access and retrieval of full-text publications for free has
increased considerably. However, some researchers do not fully understand the
mechanics of ‘free access’ and that such access is often facilitated by institutional
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libraries (Peekhaus & Proferes, 2015; Salaz et al., 2018). Therefore, interest in what
actions researchers take and the lengths to which they are prepared to go to obtain
full-text articles prompted inclusion of this question in the Web survey. The question
was designed as a multiple-choice question allowing the participants to select
responses that reflected their actions to achieve desired outcomes.
As the Web survey findings demonstrate, giving up searching for articles the
researchers needed to support their work was not a popular option with only 4.06%
of participants prepared to do this. Further analysis of the data shows that overall,
respondents (32.51%) tended to contact the library when they were not able to gain
access to the full-text of articles they needed. Other common actions include using
Google Scholar (21.90%) or contacting the author directly (22.12%).
Interestingly, in the absence of any relevant search outcomes, 11.74% of
respondents would look for ‘similar articles’, though it was not clear if this meant
similar by title, topic or by a given author. The least preferred option was to buy the
article themselves (1.58%). With regard to ‘other’ sources for obtaining a desired
full-text article, 6.09% of participants showed some level of ingenuity; that is, using
pirate access on Sci-Hub, sending Twitter requests asking if anyone had the item or
asking friends/colleagues at other institutes to get it for them. These activities raised
questions about participants’ awareness of copyright issues in terms of obtaining
full-text material; however, exploring these issues was not within the scope of this
research.

Question: Please indicate how confident you are that you are finding everything
you should for your information needs (Nel, 2015, p.222)
With the majority of participants carrying out their own searches, as the findings of
this survey show, this question served to ascertain self-efficacy of the participants
relating to their confidence in terms of finding everything they needed to support
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their research and scholarly activities. The participants were expected to answer this
question using a sliding scale to indicate their perceived confidence in this regard;
however, there was an issue with deployment of the question in that only 50 of the
210 respondents managed to ‘see it’ in the Web survey; that is, the question was
presented in the form of a ‘slider’ and it appeared that not all Web browsers were
able to render control in the browser window. Nevertheless, as Figure 4.14 shows of
those participants who were able to respond, 52% said that they were ‘confident’
and 42% ‘very confident’ that they could find everything they needed; only a
minority (6%) conceded that they were not confident at all.

Figure 4.14 Confidence level among study participants

Question: If you answered ‘not confident at all’ to the previous question, please
explain why
There was a range of responses (the small subset of 6%) regarding why academics
‘did not feel confident' in terms of finding all information they needed to support
their work. The main reasons for this lack of confidence were explained in terms of
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the vast amount of literature with which they were presented every day and a
perceived lack of adequate library provision of resources (subscriptions) relating to
their discipline. Some respondents expressed doubt as to the content of databases
they used; that is, the databases did not always contain all relevant references. Also
interesting was that this lack of confidence was evident where academics involved
others in their search for information—for example, using students as discussed
earlier—as there was doubt about how thorough and relevant these searches were
when conducted by proxies. In the words of one of the respondents:
When students do the searches, I sometimes wonder if they got everything.
They sometimes do not seem to understand fully what they are reading (P7).
Question: Please indicate how often you use the following sources of information:
(Tick as many options as apply) (Nel, 2015, p.223)
While the previous questions of the Web survey dealt with the information-seeking
habits of the study participants, the questions posed in this section aimed to elicit
where exactly these participants sought information to support their research and
scholarly activities.
Regarding findings in relation to this question, as the results from Table 4.8 show, in
the combined categories ‘always’ and ‘most of the time’, 98.5% of respondents used
journal articles to support their research and scholarly activities. This was not
surprising as journal articles, now widely available digitally, are the fastest means of
providing up-to-date information to researchers (Tenopir et al., 2015). They also may
be the most rigorous in terms of having been peer-reviewed, unlike some other
sources. Moreover,
“Journal articles are the final output of most research, and a researcher’s
performance and productivity are judged largely on the number of
publications as well as where they appear” (Rallison, 2015, p. 91)
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According to Rallison (2015), authors’ surveys confirm that the opportunity to
further one’s career and possibility of future funding are important motivations for
academics in publishing their work.
In terms of e-books, 67.3% of participants indicated that they ‘sometimes’ used
these resources as part of their information-searching process, whereas 11.6%
‘never’ used them. This indicate that books, including e-books, are not a popular
source of information among ‘hard’ sciences participants, unlike for those in the
humanities and education disciplines (Chrzastowski & Wiley, 2015; Staiger, 2012).
When it came to visiting the library (in a physical sense), 50.6% of participants
indicated that they ‘sometimes’ did so with almost equal proportion of those (46.2%)
who has never darkened university library’s door. According to Steele (2014), who
investigated the value academics attributed to their institutional libraries, found that
library spaces are perceived as being only for undergraduate students. Moreover,
the option of gaining access to digital content directly to their desktop means that
the researchers do not need to visit a library at all anymore. Therefore, there has
been a noticeable decrease in the number of users who visit their university’s library
on regular basis. This is most pronounced in the sciences, but in all disciplines, there
is clear evidence of declining attendance as confirmed by a 2011 Research and
Information Network survey.
Similarly, 54.3 % of participants in this study indicated that they only ‘sometimes’
utilised institutional repositories, whilst 36.9% ‘never’ did so. One of the reasons for
this may be the low value assigned by participants (82%) to pre-prints, which,
because of copyright restrictions imposed by some publishers, are sometimes the
only form of input that researchers are allowed to place in repositories (Kim, 2010;
Theodorou, 2010)
Use of conference proceedings, as a source of information for the participants was
also interesting: 65.8% only used them ‘sometimes’ and 11.4% ‘never’. However, as
the most popular form of keeping up with information among the participants was
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conference attendance—according to the findings discussed later in this section and
in Chapter 6—relevant information was already obtained at the conference and
conference proceedings may thus no longer have been needed.
Moreover, the findings summarised in Table 4.7 show that the participants relied on
formal rather than informal sources of information, with 74.2% only ‘sometimes’
consulting their immediate colleagues when they needed information. This theme is
developed further in Chapter 6.
Table 4.8 Frequency of use of selected information sources

Source
Choice count

Always
or most of
the time

Sometimes

Never

Journal articles (n = 202)

199
(98.5%)

3
(1.5%)

0
(0.0%)

E-books (n = 199)

42
(21.1%)

134
(67.3%)

23
(11.6%)

Pre-prints (n = 198)

36
(18.2%)

118
(59.6%)

44
(22.2%)

Conference proceedings (n = 202)

46
(22.8%)

133
(65.8%)

23
(11.4%)

Faculty/school colleagues (n =
195)

19
(9.7%)

142
(72.8%)

34
(17.4%)

Other researchers/contacts (n =
198)

31
(15.7%)

147
(74.2%)

20
(10.1%)

Personal notes/files (n = 195)

38
(19.5%)

119
(61.0%)

38
(19.5%)

Scientific databases relevant to
the field (n = 198)

120
(60.6%)

67
(33.8%)

11
(5.6%)

Internet tools (n = 198)

136
(68.7%)

56
(28.3%)

6
(3.0%)

Networks and platforms (n = 200)

25
(12.5%)

114
57.0%

61
(30.5%)

6

101

92

Visits to physical libraries (n =
199)

118

3.0%)

(50.6%)

(46.2%)

University repositories (n = 195)

17
(8.7%)

106
(54.3%)

72
(36.9%)

Other (please specify) (n = 12)

0
(0.0%)

5
(41.7%)

7
(58.3%)

Question: With regard to the previous question, if your answer was ‘most of the
time’, could you please explain why?
As a follow-up question with regard to the use of specific information sources,
participants who reported the use of certain sources ‘most of the time’ were asked
to explain the reasons behind their choices. This question was asked because,
whether institutional collections are fit for purpose and reflect current users’ needs
has a great impact on users’ views on their institution’s library services as well as
library budget (Pinfield et al., 2017). This question was posed as an open-ended
question and in the words of one of the participants (P6):
Because they are generally the most readily accessible resources.
The key term here is ‘readily accessible’, it relates to all sources that can be accessed
easily and rapidly or stored for re-use, thus saving academics valuable time and
effort. The choice (or not) of using particular sources ‘most of the time’ also depends
on the type of research the participants were undertaking at the time. For example,
as one of the participants explained:
If I need something that I can cite then I would tend to use journal papers rather
than conference proceedings. E-books are useful but generally cover much broader
information than what I need (P16).
Other reasons for using these sources most of the times can be broadly classified as
follows:
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1. Availability of the sources
2. Convenience
3. Discipline relevance
4. Reliability and reputation of the sources
The themes relating to choose of information sources in terms of accessibility and
availability are further discussed in Chapters 5 and 6.
Question: Do you engage with the following networks and profiling sites? If so,
how do you use them? Tick as many options as apply
The design for this question was probably the most complex in this Web survey
because it combined multiple questions and answers to ascertain whether the
researchers had engaged with a variety of networks and profiling sites and if so,
which of these were used and for what purposes. Since universities expect their
teaching and research staff to engage online (and this is further elaborated in
Chapters 5 and 6), identifying reasons for specific engagement activities seems to be
a useful addition to further understanding of information behaviours of science
academics working at Australian universities.
As seen in Table 4.9 ResearchGate appeared to be the ASN that participants most
engaged with, both in terms of a source and a use, with around 30.3% reporting that
they posted their publications on the site. Other activities included searching for
collaborators (30.4%) and posting questions (49.3%), while 33.5% posted their
research findings and a further 29.3% used ResearchGate to promote their research.
ResearchGate was also used by 31% of participants to keep up with colleagues and
developments in their field, with 24% updating their ASN profiles on a regular basis.
Google Scholar was used more than ResearchGate for searching for new
publications, with 44.3% of participants reporting this as their preferred database for
this activity. In terms of searching for conferences to attend, Google was the
120

preferred source for 40.2% of respondents while Twitter at 39.0% was the most
commonly used for engaging with the general public.
Table 4.9 Types of engagement with Social Media and ASNs

Activity

ASN site

Choice count

Search for new publications

Google Scholar

166 (44.3%)

Post my publications

ResearchGate

120 (30.3%)

Search for conferences

Google

43 (40.2%)

Search for collaborators

ResearchGate

52 (30.4%)

Post questions relating to my research

ResearchGate

34 (49.3%)

Share my research findings

ResearchGate

82 (33.5%)

Promote my research

ResearchGate

82 (29.3%)

Generally keeping up with
developments

ResearchGate

99 (31.1%)

To engage with public

Twitter

59 (39.0%)

Post/update my profile

ResearchGate

95 (24.2%)

Do not engage at all

Academia.edu
ResearchGate

69 (11.3%)
17 (2.8%)

Question: How do you keep up to date with new developments and information in
your field? (Please select all relevant options) (Nel, 2015, p. 224)
This multiple-choice question was asked to identify the most common methods used
by academics to keep current with new developments in their disciplines. Figure 4.15
presented below will not equal 205 as respondents were asked to choose more than
one answer. As the vast amount of scientific literature is disseminated on a daily
basis, researchers and academics face challenges not only in terms of evaluation of
materials but also in deciding on the most feasible method of keeping up. These
methods vary; however, the data in Figure 4.15 suggest that conference and
workshop attendance was the most popular strategy for keeping up to date with
new knowledge in their field among the study participants (19.9%). Chapter 6
explores the reasons for this in more detail.
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Activities related to following the work of key scholars were next, with 18.0% of the
respondents using this strategy and 14.0% regularly skimming the tables of contents
of key journals generated by alert services and delivered via email. The same
percentage (14.0%) tended to read materials suggested by others.
2.8% of respondents selected the ‘other’ category as an additional way of keeping
up; for example, by becoming an editor or a reviewer for relevant journals and
conferences, undertaking regular PubMed and related database searches,
networking with leading scholars in their field and using Google Scholar alerts
instead of traditional journal alerts and feeds. However, some participants openly
admitted that they did not have time to keep up with new developments and did so
only occasionally.

Ways of keeping up
Other (Please specify)

2.80%

Follow other researchers through blogs or…

8.60%

Attend conferences or workshops

19.90%

Read materials suggested by other scholars

14%

Set alerts for specific relevant keywords

10.60%

Regularly skim table of content alerts of key…

14%

Regularly skim new issues of key journals

12%

Follow the work of key scholars

18%
0%

5%

10%

15%

20%

25%

Figure 4.15 Ways of keeping to date with information

Question: What factors influence which information sources you use? (Please select
all relevant options)
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With the vast amount of information researchers have access to every day and the
constant need for evaluation of the material gathered, this question was asked to
examine the most important factors from participants’ perspectives when selecting
information sources. This question was designed as a multiple-choice question
allowing the participants to select as many options as appropriate to their
circumstances.
The results presented in Figure 4.16 reveal that, in the case of 22% of respondents,
credibility of the source was most important, followed by the quality of the source
(19.7%) and accessibility in third place at 18.7%, whereas familiarity with the source
was important to only 9.8% of respondents. Expert advice was also not regarded
highly in this respect, with only 5.6% of participants selecting this choice, signifying
perhaps that the academic participants in this research had their own views and
opinions on what kind of materials were important in their field and were confident
in their own ability to choose and evaluate the sources they used. The choice of
‘accessibility’ in third place may be linked to the fact that the participants were
academics with sufficient library support at their institution, so they were able to
concentrate their efforts on selecting quality materials to support their research and
scholarly activities rather than struggling to gain access to the sources they needed.
Themes relating to strategies employed when selecting information sources are
further explored in Chapter 5, which includes participant explanations of how they
selected sources they believed were credible; for example, whether they used
journal reputation as a mark of publication credibility. Additionally, in response to
the choice labelled ‘Other’, 0.7% of respondents believed that the relevance of a
source to their research, as well as the author’s name and habit of using a certain
journal may be an additional factor influencing which information sources the
participants used to support their research and scholarly activities.
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Factors influencing choice of sources
25.00%
20.00%

22.00%
19.68%

18.70%

15.00%

12.71%
9.78%

10.00%

10.76%

5.62%
5.00%
0.73%
0.00%

Figure 4.16 Factors influencing information source use

Question: With regard to the previous question, on a scale of 1–8, please rank
these choices in order of importance—1 being the most important and 8 the least
In hindsight, this question could be seen as somewhat redundant as it did not add
anything new to the results; it merely confirmed the results discussed in the previous
question. As Figure 4.17 shows, 35.0% of the Web survey participants again ranked
the source credibility as the most important factor with respect to selection of the
information source, followed by quality of the source (28.1%). The results shown in
Figure 4.17 identify ‘task at the time’, ‘familiarity of the source’ and ‘expert advice’
were ranked as least important by 36.8%, 23.3% and 22.6% of the participants
respectively.
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Choice ranking scale
40.00%
35.00%

36.76%

34.97%
28.11%

30.00%
25.00%

22.58%

23.30%

Expert advice

Familiarity

20.00%
15.00%
10.00%
5.00%
0.00%

Credibility

Quality of the
source
Most important

Task at the
time

Least important

Figure 4.17 Ranking of information sources

Section Three: Information use
Question: How do you use the information gathered to support your research and
scholarly activities? (Please tick as many options as apply)
The main reason for asking this particular question was to address the third
supporting question: How do science academics based at Australian universities use
information gathered from a variety of sources to support their research and
scholarly activities relating to Australian science academics’ experiences of digital
information sources. This question was designed as a multiple-choice question
allowing the participants to select as many responses as appropriate to their
circumstances.
As can be seen in Table 4.10, 17.0% of the participants’ responses were related to
the use of the information gathered to support one of the most important aspects of
their work; that is, writing activities. This was followed closely by activities relating to
problem solving (14.3%)—for example during the research process—teaching
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(12.6%) and writing grant applications (11.8%). Additionally, 9.4% of participants’
responses revealed that they gathered information to read it at a later date. These
findings seem to reflect the working patterns of busy academics, which, in many
cases, combine conducting and disseminating their own research with other
numerous responsibilities such as teaching and administrative tasks.
The participants in the study also used the information they collected to decide
where to publish to widen the impact of their own research outputs (11.4% of
responses attested to this) and to assess impact of their work after publication (9.7%
of responses), perhaps because publishing activity is still one of the most important
criteria for assessment of their work by their institution. Only a small number of
participants’ responses (4.4%) indicated the use of information gathered to seek out
new collaborations; likewise, only slightly less than 2% of responses showed that
information gathered was used for dissemination via social media networking and
various platforms. Findings relating to ‘other’ responses to the question revolved
around the desire to learn something new and to keep up with developments in
their area; for example, to have a better understanding of the subject, new trends
and new developments. These themes are expanded upon in Chapters 5 and 6.

Table 4.10 Use of information gathered to support academic activities

Question choice

Choice count/percentage of
responses

To solve a problem

167 (14.3%)

To use in teaching

147 (12.6%)

When writing a publication

199 (17.0%)

To decide where to publish my work to
maximise its impact

134 (11.4%)

To assess the impact of my work following its
publication

114 (9.7%)

To look for new collaborations

52 (4.4%)

To research grant opportunities

85 (7.3%)

To write grant applications

138 (11.8%)
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For reading at a later date

110 (9.4%)

For dissemination via social media networks

22 (1.9%)

Other (please specify)

3 (0.3%)

Total choice count

1171

Conclusion
The Web survey reported here was conducted over a 3-month period. The
participants were science academics from 35 Australia universities.
The Web survey established the current level of knowledge about the science
academics’ experiences of digital information sources in terms of traditional library
provision as well as sources that are out of library control, such as use of free online
databases, social media and ASNs.
The study established that the science academic participants spent approximately
29% of their time searching for information for their research, with most doing
searches themselves as they did not have anyone to help. Those who did used
postgraduate students, while library specialist help was used only sporadically.
When searching for information, the participants used PubMed and Google Scholar
because of their perceived speed, ease of use and accessibility, but there was also
reported use of Scopus and WoS by some of the respondents. Universities have a
wide collection, but they may be narrowly used. However, when it came to obtaining
the full-text of a publication, the majority placed a request with their university
library.
In terms of social media and ASNs, ResearchGate was perceived as a ‘one-stop shop’.
The academics were prepared to put time and effort into maintaining and populating
ResearchGate as this ASN was the most heavily used for a number of scholarly
activities.
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INTERVIEW RESPONSES
The data presented in this chapter may be viewed as complementary to the Web
survey. They capture the results of interviews conducted with academics working in
science disciplines within universities across Australia. The interviews explored the
participants’ experiences, attitudes and views on the digital information sources they
used to support their research and scholarly activities. The interview participants
were individuals with various academic levels and experience and at different points
of their academic careers. As can be seen in Table 5.1, 24 academics took part in the
interviews, mostly by phone, but also via Skype and email.
Table 5.1 Academic roles and field of research of interview participants

Participant ID
P9
P24
P15
P14
P3
P22
P10
P5
P6
P2
P4
P23
P13
P7
P17
P8
P12
P11
P1
P18
P21
P19
P16
P20

Academic position
Senior technical officer
Senior lecturer
Professor
Professor
Associate Professor
Senior lecturer
Research fellow
Senior lecturer
Senior lecturer
Senior lecturer
Lecturer
Associate Professor
Lecturer
Lecturer
Senior lecturer
Senior lecturer
Senior lecturer
Post doctoral fellow
Senior research fellow
Senior research fellow
Researcher
Research fellow
Research fellow
NHRMC ECR
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Field of research
Biological sciences
Biological sciences
Biological sciences
Biological sciences
Biological sciences
Computer sciences
Engineering
Engineering
Science communications
Agriculture and veterinary science
Earth science
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences
Medical and Health Sciences

As a result of the thematic analysis described in Chapter 3, several themes were
identified, which are discussed in the following sections of this chapter.

Themes from interview responses
This section discusses the themes, which emerged as a result of the interviews.
The researcher identified five main themes:
1. Place of Google and Google Scholar in modern academia
2. Other databases used to support participants’ scholarly needs
3. Science academics’ perceptions of university libraries and institutional
library’s role and services
4. Engagement with social media and ASNs
5. Role of publication metrics.
These five themes were further analysed to extract additional themes to identify the
reasons and attitudes behind participants’ acceptance and use (or not) of
information sources available to them. These follow-up themes included
respondents’ information behaviour relating to Google and Google Scholar, their
perceptions relating to the unique features of the databases (both free and
commercial) they used and their relationship with and knowledge of institutional
libraries. Further themes include the provision of services and support, their views
on how engagement with online communities impacted their academic work life and
the role publication metrics play in supporting their academic career.
Each section below presents quotes from participants that helped to identify the
themes as well as views and perceptions of the science academics with regard to
their experiences of digital information sources provided by their university libraries,
and those available outside the confines of the library catalogue. Additional citations
from the literature are provided for context.
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Place of Google and Google Scholar in modern academia
Web study results discussed in earlier chapter consistently highlight the popularity of
the Internet and Google Scholar among science academics. The interview questions
posed on this topic, aimed at pinpointing the areas of work-related use of Google
and Google Scholars as well as the reasons for their popularity among the study
participants.
Role of the Internet and Google Scholar in search and retrieval
To investigate participants’ experiences of digital information sources when
searching for information in aid of their scholarly activities, the original Web survey
asked a variety of questions about participants’ information-seeking behaviour and
habits. However, the question asked during interview relating to the typical search
behaviour of interviewee’ was aimed at expanding on these questions in more detail
and pinpointing exactly where the interview participants searched first; that is,
which information sources were accessed first when the need for information arose.
Although some interviewees emphasised that their search behaviour depended on a
variety of factors including where they were in their research and scholarly journey,
they all seemed to have a clear preference for how they started the search process,
confirming the findings of Niu et al. (2010) and Carpenter et al. (2014).
Google/Google Scholar as a starting point
Those who turned to Google Scholar first, did so because in their view, accessing
Google Scholar was easier than using the library website as the former provided
immediate access to a large number of articles that were available as full-text ready
to download sources. As one interview participant explained:
What I do first is to go to Google, Google Scholar (...). If I can’t access the
paper freely online, I then go via the university website library (P18).
Library access issues relating to the findings of this study are discussed in Chapter 6.
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According to the interview findings, one of the reasons that academics rely on free
online databases rather than on those supplied by their university libraries is the
current state of the academic climate—for example, working on contracts and
moving from institution to institution—meaning that familiarising themselves with a
new library system and structure is not a priority on the agenda of a busy academic.
As one interviewee further explained:
Look my problem is that I moved institutions recently, and I find that I am not
very familiar with our platforms at university and I find them very clunky, very
difficult to use (P7).
Out of 24 interviewees, half agreed that they use Google Scholar first when starting
their information-seeking activities.
Speed, convenience and ease of use
Since the use of Google and Google Scholar features prominently in a busy
academic’s life, the assumption that it is used primarily for the speed of obtaining
information when needed and convenience of access was supported by the study
results. Indeed, most interview participants agreed that these two factors were very
important for them when choosing Google and Google Scholar over other available
tools, with one explaining that:
It is convenience, really, I am sitting at my desk and, I think it is convenience, I
am sure I could find all this through the library website, but I find the library
website not that user friendly (P18).
The findings of this study are partially in agreement with the literature: according to
Georgas (2013) and Rowlands et al. (2008), studies relating to the widespread
adoption of Google as opposed to library databases has revealed its convenience
and ease of use not its effectiveness as the reason for Google popularity. For other
participants it was speed and convenience coupled with the possibility of doing
preliminary searches, especially when they were starting to learn about new things,
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since the coverage was broader, and all this could be done without much added
effort:
Yes, for both and typically for initial research, so if I want to quickly find out
about something or do an initial bit of research I will use Google, purely
because it is a broader search, and it takes less reading, essentially (P10).
The university libraries themselves encourage this approach, in some cases, as the
link to Google Scholar search facility can be found on a several library university
websites where interview participants worked.
As discussed previously, although the interview participants had their preferred
sources when seeking information to support their research and scholarly activities,
their typical search behaviour also depended on their circumstances at the time. For
example, if they were looking for something quickly or wanted to have a general
idea of what was available, they used Google or Google Scholar first, as one
respondent explained:
If I didn’t know what I was looking for, I would go to Google Scholar; if I did
know what I was looking for I would look on PubMed. I find PubMed not very
useful unless I know specific terms for search (P20).
In the participants’ views and from their experiences with Google and Google
Scholar, one does not need to have the full citation or detailed information source to
obtain the result; once a search is performed, the required result will likely be found,
but this is not always the case when using more rigidly structured databases. One
participant explained this as follows:
If you don’t have the year of the journal, say you found a reference to a
conference abstract or something really obscure, and you are really trying to
find it, or it may be an unpublished report, from a government, because we do
a lot of government work, and so sometimes it’s really easy to just go through
Google because it won’t turn up in a library search. It is my way, the way I
search (P18).
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This opinion was corroborated by a number of participants representing different
fields of research, as for example in the words of this participant:
I found that it is extremely convenient when I am looking for something, but I
don’t know the terms and I only have an idea of what I need (P20).
Up-to-date content
Additionally, the participants’ perceptions of Google Scholar were that the
information found on Google Scholar was more up to date than the information
found in commercial databases, because of the length of time it took to update
them, as one interview participant explained, citing WoS database as an example:
It is better at finding some things and it is more up to date, particularly in
citations, as soon as it is on Web it is in Google Scholar. Web of Science can
often take 6 to 12 months (P17).
Evidence in the literature in support of this statement is difficult to find; however,
according to publishers’ websites, WoS is updated on a weekly basis and articles
from major journals appear in this database within a few weeks of publication. The
Scopus website claims that it updates its database on a daily basis. Studies have
shown that though Scopus is slightly more up to date than WoS, it is still far behind
for a number of journals (Kramer & Bosman, 2016). In contrast, Google Scholar
claims that it adds new publications several times a week, although updates to
existing records may take up to 9 months or longer; thus, some participants’
perceptions of the lag time seem somewhat contradictory.
Source of obscure information
Apart from being able to search and retrieve results with minimal starting
information, the value of Google Scholar in the study participants‘ view was as an
excellent source of rare and obscure information—the so-called ‘grey literature’.
Grey literature consists of materials, which remain unpublished or sometimes have
been published in a non-commercial form, independently of traditional distribution

133

channels (commercial and academic). Government reports, policy statements,
research and position papers are examples of this type of literature. One participant
stated:
I use Google to search for grey literature (P5).
This view was echoed by another participant when talking about the frequency of his
use of Google and Google Scholar; he stressed the fact that Google’s tools contain
materials that are unique and may be difficult to find elsewhere:
No, no, I have never changed the use of Google and Google Scholar. It is
always used as the last resort, and occasionally you do find really old papers, I
work on insects and sometimes we have to get papers from the 1920s and
1930s, and even though the journals exist, sometimes it is difficult to get them,
and at least Google Scholar allows me to get papers that are very difficult to
get, because at some point, someone has loaded it onto Google Scholar (P15).
Patterns of Google and Google Scholar use
Usage of Google and Google Scholar was explored further with regard to patterns
and frequency of use by asking the interview participants whether their usage of
these tools had evolved over time; that is, whether they used them more or less
than they used to. The responses were mixed. Just over half the participants (15)
indicated that they used it more in recent years; the main reason being that, in their
view and experience, Google and Google Scholar had developed and improved
enormously in the previous 5 years, had become more sophisticated and their topic
coverage had improved. As one participant elaborated:
Evolved, more, absolutely evolved. Like I said, I was surprised when I found out
how many people were using Google Scholar, and once I started using it, I
noticed it got better over time. I never used to use it, and now it is one the
most common search engines I use (P12).
Another participant agreed with this assessment, adding that:
I use it more, because I think it has improved, it used to be patchy, but it
captures most things these days. I find it more reliable (P3).
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Nevertheless, the popularity of Google Scholar has been steadily increasing, which,
according to Orduna-Malea et al. (2015), may be because of the introduction by
Google a feature that provides standardised access to university library collections
via a link resolver. Those authors concluded that the provided link worked very well
on the whole for many institutions (especially Anglo-Saxon universities).
Conversely, in this study there was one participant whose usage of Google and
Google Scholar had decreased in recent years in favour of other sources of
information, as was the case for one participant, perhaps because of his prior
knowledge of and expertise with other digital sources that yielded the desired
results:
I use it much less then I used to, so when I was an undergraduate, Google
Scholar started when I was undergraduate and initially, I was fully reliant on
Google Scholar, and used it quite a lot, but since I progressed in my career I
learned more about other search tools, and I found that Scopus is very reliable
and very useful for providing a very broad and very extensive topic field (P9).
For five other participants, the usage had remained much the same over years,
especially for those who supplemented Google/Google Scholar sources of
information with other sources, whether free or of the commercial variety. For
example, as one participant explained:
No, it has pretty much been the same since I was a student. I use it a constant
amount. I use other sources more on top of Google Scholar, but the actual
total amount of usage just remains the same (P11).
Google and Google Scholar as a source of credible information
This interview question was linked to one of the Web survey questions relating to
factors that influenced participants’ choice of sources to support their research and
scholarly activities. According to these results, credibility was the number one factor
that influenced participants’ choices in this matter. This view was confirmed during
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the subsequent interviews, where participants explained in detail the strategies they
employed to ensure source credibility; that is, the author’s name or the reputation
of an academic journal they knew well, used frequently and trusted, such that a
paper published in a journal found on Google Scholar could be treated as a credible
information source. As one interview participant explained:
Yes, I do, mainly because Google Scholar has papers published in reputable
journals so you can access easily, via Google Scholar. So as long as you know
where they are published, is not like Wikipedia, where you know the data is
not really substantiated, whereas you are just accessing a paper through
Google Scholar you can see when its published, where its published, number of
citations, so I find it very credible (P18).
These sentiments were echoed by other participants in terms of their decisionmaking processes with regard to the credibility of the information found, taken on a
case-by-case basis and verification of a source of information based on their own
knowledge, experience and expertise, as one participant elaborated further:
Really depends on where it is from. Because Google and Google Scholar, they
are just couriers of information, they look for information on your behalf and
you need to apply your own filters to decide whether information is or isn’t
credible (P10).
Some respondents also pointed out that even seemingly scholarly sources of
information might not always be credible or contain content that can be relied upon
at face value. One of the participants gave examples of the experience of use of
commercial or PubMed databases where the content was selected and indexed by
humans with qualifications in the relevant scientific fields; thus, it should be credible
but sometimes this was not the case. Moreover, sometimes material was of very low
quality, so applying one’s own criteria based on personal expertise and experience
was always necessary:
I do believe that Google is credible, but obviously you have to put your own
filters on it. And that’s the same if you are researching through, I guess, any
other platform, even PubMed or something else, there also is going to be low136

impact journals, yes, they are going to be indexed, but quality is very different
across journals, so you have to look at them with a grain of salt, I suppose
(P7).
Interview data points to unanimous agreement of participants in terms of credibility
of Google/Google Scholar providing that the source of information has been verified
by applying their own set of criteria.
Because good and bad information can be found in Google or Google Scholar and
any other resource, paid or free, evaluation of information is necessary as summed
up by one participant:
I think that information from any resource needs to be taken with a grain of
salt. In my experience, in research, probably about 60% articles are complete
rubbish, and that’s even reading articles from reputable journals, and from
what one assumes are credible sources, which are the kind of go-to source, for
finding reputable information. Even in these, some articles are not reliable, so I
wouldn’t say that Google is any worse or any better than any other resource
(P15).

Other databases used by the participants
Patterns of use
As discussed earlier in this chapter, although a number of factors influence
researchers’ search behaviour, the participants in this study showed clear
preferences in terms of how to begin the search process. These preferences seemed
to stem from their knowledge of the library support available to them, the actual
library support, and the content of their university library collection, the ease of
access, individual habits, preferences and the material they were seeking.
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The field of research was also an important factor that determined the preference of
the interview participants (echoing the findings of Fry et al., 2016), with PubMed
featuring widely, especially in the field of medical and health sciences. This interview
question was originally intended to ascertain how the use of Google Scholar
compared with institutional library resources, but it quickly become evident that
PubMed alongside Google Scholar is an important source of information for a large
proportion of the participants in this study.
PubMed
Similar to Google Scholar, participants used PubMed as their go-to article resource,
followed by the library collection if required. In all cases the search was driven by
full-text articles being immediately available for download. In the words of one
participant:
PubMed is my search engine, with respect to try and find publications I am
interested in reading; I may then have to go to university e-journals, to get
access to the full papers (P16).
Studies relating to comparison of content and usefulness of various databases have
pointed to the importance of PubMed for researchers and clinicians in terms of good
coverage of biomedical content, as early as the first decade of the new millennium
(Falagas et al., 2008).
Scopus and Web of Science
According to the findings from the interviews, if library resources were used first to
search for scholarly articles, rarely did participants use the ‘one search’-type facility
provided by their library catalogue, preferring to go straight to a specific database
such as WoS or Scopus, with Google Scholar as a last resort.
If fact, participants alternated between a variety of commercial databases,
employing additional strategies to find the desired information:
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I typically go to Scopus or Web of Science first; from there I will read articles
and then trace references to interesting or relevant articles that I found in
those articles and then if I am still needing more information, I expand my
search out to Google Scholar (P9).
This search strategy was also preferred by a number of scholars, for example:
I go to Web of Science and the library. Our library is a part of the consortium,
and we really have very few journals that we do not have access to (…). So
that’s why I said Google and Google Scholar is really the last point (P15).
Figure 5.1 further illustrates the evolution of the altered information-seeking
behaviour of science academics as they progress from novice researchers at the
beginning of their career to experts in their field. Early career academics new to their
field often need to quickly identify key developments in their area of interest and
emerging research trends. Therefore, their searches are executed using top-down
strategies in which they start by identifying the general idea and then clarify the
search criteria based on information retrieved from the resulting pages. This type of
searching is characterised by a high volume of results with possible low relevance
(El-Maamiry, 2017; Ismail & Kareem, 2011; Spezi, 2016). To update their knowledge
as quickly as possible early career academics assess the relevance of results by
examining the titles of documents. For the same reason they search for well known
authors or specialists in a particular research area so that their research can be
explored further.
At the other end of the spectrum, as Figure 5.1 shows, stand experienced scientists
with considerable knowledge in their field. They sometimes look for new ideas, but
often just for the latest information to update their existing knowledge. To obtain
the best results, they employ bottom-up search strategies by making their searches
focused, choosing the highest-ranking results, evaluating the information and
returning to the list of results until the relevant information is found (Ocholla, 2013;
Pontis et al., 2016).
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Figure 5.1 Evolving information-seeking behaviours of academics

Role of university libraries in supporting scholars
Since the study explored information behaviours of academic scientists as
information seekers, information creators and information disseminators from and
via different media, the interview questions were designed to cover a variety of
issues relating to this topic. The Web survey results, as well as available literature
indicated preference of PubMed and Google over other sources of information, with
the library being seen as a place to go to when the need for full-text arose and could
not be fulfilled by accessing free online databases. As a result, this interview
question was designed to explore participants’ awareness, perceptions and use of
certain additional library catalogue features and services provided by their university
libraries that could potentially enhance their experiences of information-seeking,
creation and dissemination. Such features included:
•

information retrieval
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•

storage and re-use of materials

•

saved searches functionality of a library catalogue

•

exporting citations to citation management tools (e.g., EndNote)

•

recommendation systems.

On the whole, due in part to the limitation of this particular question, little could be
determined in relation to participants’ awareness and perceptions of their university
library. The data gleaned did appear to confirm that in the eyes of the participants,
the primary library function is to supply full-text articles. Participants were aware
full-text articles could be obtained either by searching databases to which their
university libraries subscribe or by requesting articles from their institutional
libraries via online request services. The interview findings together with relevant
quotes from the participants are presented in the sections below.
Special features – library catalogue versus commercial databases
As mentioned earlier in this chapter, study participants’ search strategies seldom
involved the ‘one search’-type facility provided by their library catalogue, preferring
to access selected commercial databases and PubMed. In many cases, especially in
the medical and health fields, PubMed’s additional search and retrieval features, in
the participants’ view, tended to serve them better than library catalogue features,
for example, when it came to saved searches. The same principle applied to the
other commercial databases. One interview participant who used databases other
than Google Scholar for searching elaborated further:
Features are much better in commercial databases; the library
implementation version of these features is poorer than the commercial
databases. For example, a feature I use a lot is the one that refers me to a
particular paper from one to another, so I can go up the chain of citations;
that is very useful, but the library version is very poor (P10).
In regard to using additional features such as saving searches and following citation
chains, another participant agreed, and added:
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I use features from Scopus to do that. Scopus enables you to track resources,
etc.; you can find articles directly, you can save articles, export citations and
export to EndNote from a search. One of the things that I tend to do is to set
up a search query in Scopus and then I export the entire search results and use
the EndNote feature to find all articles. That works for me most of the time
(P9).
EndNote use
With reference to the tools offered by the library, the citation management tool
EndNote was most frequently mentioned by the study participants. In fact, half of
them identified its use for a variety of tasks, both for source and use, including
scientific article writing, grant applications, teaching and maintaining their own
library reference for further reading and research, because:
Export to EndNote is a valuable time saver used during paper preparation
(P20).
Another participant explained the relevance of EndNote to her own work, as follows:
I use EndNote quite a bit. I suppose if I find a paper that is relevant to my
research or is relevant to one of my PhD students, I always download citations
to EndNote, simply because it saves me typing, if I type I can make an error,
somewhere, so I always download it to EndNote, and maybe attach a pdf to
the EndNote library so I have copy of it on my desktop (P15).
The participants, although they used and appreciated EndNote, did not provide
evidence of interaction with their university library in terms of training or support.
Nevertheless, judging from the Web references pointing to LibGuides (a content
management and knowledge sharing system, which helps to organise library
resources and services available to a faculty and students), published by numerous
university libraries, there seemed to be a connection, however tenuous, between
the participants and a university library.
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Library as a provider of full-text articles
According to the findings of this study, when it came to supplying full-text
publications, this was what the university library was recognised for by the majority
of participants, for example:
I suppose if document delivery service counts under this question, this I use.
But probably nothing else (P13).
Another participant expressed a similar sentiment:
I use the library to request articles if I am unable to find them; they are very
good, very fast acting to locate these materials, for me. Not much else I do
with the library (P12).
Awareness of other library initiatives
Only two of the 24 interview participants indicated that they were aware of other
library initiatives, for example chat facilities aimed at supporting research, but even
this was expressed with varying degrees of interest. As one participant explained:
I often make use of that little chat that comes up (P1).
Another said:
Not sure. I may have used library chat once (P3).
The mention of the chat facility was rare because this facility was rather uncommon
at the Australian universities at which the interviews participants were working. In
fact, an examination of Australian university websites revealed that only two
libraries (at Federation University and La Trobe University) had a chat facility on their
main library university page. The Deakin University Library offers this facility via their
contact page. These chat facilities are operational during libraries’ full-service hours;
users can use them to contact library staff with queries about the library and their
services and facilities.
There is little published evidence in the public domain in terms of the usefulness of
this service and its uptake among the academic community—Haerkoenen et al.’s

143

(2012) pilot study at Cardiff University being an exception. The study revealed a high
usage of a chat facility among undergraduates (47%) with 12% of university staff
using it as well. The most common questions asked related to library accounts, pin
generation and library renewals, with 91% of users finding this service ‘useful’ or
‘very useful’. The service was subsequently rolled out on a permanent basis and
taken up by most UK university libraries, judging by advertisements on UK library
websites. Given the low usage of chat facilities at Australian universities and the lack
of relevant literature on the top in the last decade, it may be that such facilities were
briefly ‘on-trend’ but proved of marginal utility. However, the COVID-19 pandemic
has seen the possible revival of these services at some universities in countries
where the pandemic has not been as successfully as controlled as in Australia
(Radford et al. 2020).
The use of training workshops provided by the library was mentioned once during
interview sessions, which may be because this particular respondent was a very
senior academic with the option of having a face-to-face session,
I often use cited reference search and our library also offers training so I utilise
different training courses, but most of them are actually face-to-face training
(P3).
Institutional repositories
The question relating to university repositories posed during the interviews
expanded on one of the Web survey questions asking study participants about their
frequency of use of a variety of digital information sources available to them. The
Web survey findings suggested that institutional repositories were one of the least
used library services among participants.
The development of repositories has been one of the most popular initiatives
undertaken by university libraries since 2008. The idea stemmed from the fact that
opening access to information sources—for example, journal articles, theses and
research data—to researchers from the same institution or anywhere in the world
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would help develop collaboration among researchers and promote the work of their
institutions (Jain et al., 2009; Richardson et al., 2012; Stevenson & Zhang, 2015).
This interview question was therefore asked to help identify why the idea of open
repositories had not captured the imagination and gained the support of academics,
resulting in low usage of this particular resource.
Confusion about the term ‘institutional repositories’
As soon as this question was asked during interviews it was evident that for a
number of interview participants (namely P1, P5, P4, P8, P13, P15, P19, P11)
explanation was needed to clarify what the interviewer meant by ‘institutional
repositories’. Some interviewees associated the term with university libraries and
university collections, rather than a place where university staff and students deposit
their own work so that it can be accessed freely by others outside the institution, for
example:
Are you talking about physical library? (P5)
OK, I am assuming that by institutional repositories you mean within institution
like physical library? (P11)
Or:
When you are talking about institutional repositories what are you meaning what
exactly? (P8)
Indeed, there is a difference between a repository and a university library. A
repository facilitates the intellectual output of an institution openly available and
without additional cost to scholars. A university library, however, is a gateway to
electronic resources, including OPAC, e-books, e-journals (usually subscription
based), bibliographic databases (e.g., Scopus, Embase, Engineering Village, WoS),
citation management tools and also in some cases hard copies of selected materials.
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Reasons for low usage of institutional repositories
Functionality
Of those participants who demonstrated knowledge of repositories, most responded
in relation to the functionalities of repositories and the fact that they were difficult
to use, explaining their views in terms of bad, non-functional or non-standard
design, which differed from institution to institution. As one of the participants
explained:
Because there is a bit of a learning curve, to start with (P10).
Therefore, interviewees much preferred the functionality of Google and Google
Scholar to search for papers because, as one respondent explained:
Every half-intelligent institution will have the institutional repository index
based on Google, so when you are searching Google, you are searching those
as well. So, there is no point searching just in there, searching much smaller
possibility, whereas if I am searching online journals I am searching there as
well. So, let’s go to Google Scholar (P22).
The non-standard design of institutional repositories is also a substantial demotivator according to the same participant. Academics these days do not stay long
in one institution and work on short-term contracts, such that they do not have the
time to learn how to use institution-specific systems. Instead, they use what is
familiar to them and easier to use, which is not normally an institutional repository
at their university (Giesecke, 2011).
A question of value
Several respondents also questioned the value of repositories for developing their
career. In their view, university repositories did not complement their work, so they
saw no point in them. The researchers tended to look for the most relevant and the
newest papers from all over the world and would not look specifically in another
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university’s institutional repository. The interviewees did not use repositories to find
out about the work of researchers in their own institutions, because, for example:
You know what researchers in your university are doing because the field is so
narrow (P1).

Copyright concerns
There were also concerns relating to copyright, the type of material being deposited
and the lack of guidance in this matter. As one respondent put it:
I think a lot of it is about copyright concerns, as we are moving more and more
things such as thesis by publication particularly in my field, which is population
health, there is a lot of ambiguity, what is and isn’t ok and a lot of people
rather than trying to understand and read policies just choose not to engage
at all; I think that is the major reason (P11).
This view was supported by another respondent, who added:
There are a lot of questions around what is allowed to be put into
these repositories and nobody who will answer them satisfactorily (P21)
Additional workload
A perceived lack of enthusiasm from the participants of this study for institutional
repositories also originate from the fact that in many cases it was their responsibility
to upload their own work to the repository and update it. Normally, when an
academic leaves a university, that university retains output produced there in
accordance with publisher’s copyright agreements. Nevertheless, academics are also
obliged to download their output to the repository at their new institution so the
work can be published on their staff website and used for annual reviews. As one
interview participant explained:
I think that is because we, as research scientists, have to put all the
information ourselves in those repositories and we are doing it twice, or three
times, and this is just silly, You know really, realistically, I am better off
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keeping my own cv together in my own file, rather than putting all my
research and scholarly activities into their repository; quite frankly, ours is
pretty clunky and is not user friendly, and I need my cv anyway, so I put time
into my document and then I have to put it into the repository in a different
format; so in this case it is waste of my time, really (P16).
Showcase exclusively for the university’s benefit
Some interviewees were also firmly of the opinion that the purpose for the building
of repositories was to create an institutional showcase of achievements, rather than
a functional tool for researchers to genuinely enable them to search for papers and
collaborate with others. In the words of one participant:
They have no audience centered in their design. Where is the audience design
in the institutional repository? Who is the audience for them? They are made
for researchers to be able to say, ‘hey these are pdfs of my work’ (…) I think
institutional repositories are very much around ‘look how good our
researchers are’, rather than ‘here is the answer to your question’ (P6).
Overall, when it came to the opinions and perceptions of the participants relating to
the university repositories, only one participant admitted to ever using them. All
other participants, regardless of field of research or an academic role, agreed that
repositories do not feature as a source of information in their research and scholarly
activities.
Views and attitudes towards institutional repositories conveyed by the study
participants resonated with the literature (e.g. Borrego, 2017; Tay, 2017). Challenges
faced by both university libraries and scholars related to the various aspects of
institutional repositories are explored in Chapter 6 in a greater detail.
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Engagement with social media and academic social networks
This interview question aimed to explore the views and opinions of science
academics about their activities around social media and ASNs, to investigate
whether engagement with social media and ASN’s has impact on their information
behaviours resulting either in engagement or non-engagement beyond the
numerical result findings from the Web survey.
While the findings from the Web survey confirmed the engagement activities of
Australian science academics with certain social media outlets such as Twitter, and
ASNs such as ResearchGate for a variety of purposes, e.g., finding an answer to a
question or obtaining a desired publication, the interview question was posed to
elicit views and opinions of the respondents in terms of whether this kind of
engagement is worthwhile and has the potential to bring benefits in terms of
collaborations, career progression and scholarly recognition for those who engage in
it. Since the activities relating to the engagement with social media and ASNs can be
both experienced as a source of an information as well as an information
destination, the data from this question is very well aligned with the research
questions posed in this study.
Negative/constrained views on the value of engagement
The interview data revealed divided opinions on this topic. Some participants were
adamant that this engagement was not worth the effort and was a waste of time
that could be better spent, for example, doing actual science-related work.
Additionally, the participants stressed the time commitment required if one were to
be serious about maintaining their presence in the digital space to ensure it would
yield possible future benefits. As one participant explained:
I personally think that it is waste of time, but I do believe that other people can
be impressed by it. Basically, time is limited, and I don’t have that much (P2).

149

Several participants had a slightly different view on this topic. In their opinion,
engagement with digital media was useful to a certain degree if one did not spend
too much time and effort on it. This view was evident in the following:
Yes, but with the caveat of not putting too much effort into it, because there
are only so many hours in the day and it is very easy to fall into a hole and
spend far too much time on that stuff when the focus really should be on
generating the results to share with people (P11).
There were also those who believed that to achieve recognition in the social media
space you had to be active and invest the time because the moment you stopped
you would be forgotten; however, maintaining an online presence took up much
time that busy academics did not have. One participant stressed that:
I think with online social networks such as Twitter and all the other ones, you
really got to spend time to keep it updated and active. The moment you stop
maintaining them, you lose followers (P16).
According to another respondent, the recipe for successfully utilising social media
and academic networks was adopting a targeted approach and setting one's
expectations accordingly:
I think that you need to be very targeted in what you use it for and what to
expect (P20).
Studies relating to academics’ use of ASNs point to the fact that advancement in a
scholarly career could also be a factor influencing participants’ activities online
(Veletsianos et al., 2019). For example, a newly appointed dean may increase their
Twitter activity in an attempt to raise their faculty profile. Negative outcomes
associated with social media activities for an academic, such as the time
commitment required, were also reported by Jordan and Weller (2018).
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Positive views on the value of engagement
Some interview participants considered contacts or collaborations forged via social
networks and ASNs as having more benefit for people from other countries than for
academics based at Australian universities. As one participant explained further:
Most of the time it is for people, for example, from South America; it is an easy
way for them to locate and contact people (…) they have contacted me
because I am working on Australian species, and they want to actually come
and work on Australian species, so I think that has been more of one way
instead of going in both directions (P15).
Some interview participants also suggested that engagement with social media and
ASNs may benefit Australian academics returning from working abroad. Having an
active presence in a digital space would help them to bring attention to their recent
work and may also help to develop new collaborations. One of the interview
participants described the experiences of a group leader from her team who had
recently returned from Europe, concluding that:
She found it a quite useful tool to start to get to know the Australian research
community, so certainly that would have been a plus for her (P16).
However, not all participants believed that the benefits of engaging with ASNs are
one-sided. There were those who wholeheartedly embraced social media and the
academic networking space, as this type of engagement helped their visibility and
brought benefits in terms of collaboration and scholarly recognition on an
international scale.
One interview participant, describing her experiences with engagement, explained
that actively engaging in digital activities—for example, using them to share and
promote her work so that other academics could read about it and contact her—had
led directly to many collaborative activities:
I have had collaborations with international authors (…). I collaborated with
someone from (…) on a measurement of Internet trolling I created, and these
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people contacted me. I am also currently collaborating on cross-cultural
comparisons of trolling in (…), with other international researchers who
contacted me, and my research has now built up to the point that next year I
am on a 6-month sabbatical study program visiting (…) where I am going to
collaborate as well. So, it is hard to say what directly comes out of
collaboration, but I think it is an amazing tool for reaching a wider audience
(P12).
Another interviewee, whose active engagement in the digital media space brought
recognition for his scientific work and an offer to become a co-author of several
papers, confirmed the value of online engagement in the development of his
academic career:
If you get offers to contribute to peer-reviewed papers your work must have
been noticed and recognised. Yeah, people notice my work (P7).
According to the interview findings, as a general rule, those whose research fields
encompassed topics resonating with the general public found that their engagement
in terms of knowledge translation to people outside academia could potentially
bring tangible and intangible benefits such as collaborations, grants and recognition
of their work in particular fields of research. This theme is further discussed in
Chapter 6. One of interview participants explained the phenomenon like this:
A lot of work that we do is applied (…) we communicate in both directions with
a variety of agencies, so this helps to publicize the work we do. (…) This
recognition might not be possible without social media (P3).
However, the process of collaboration is sometimes not as clear-cut as it might be
imagined. Although collaboration sometimes happens via ASNs, the process leading
to an established and working collaboration is rather like one described by one of
interview participants:
As for collaboration it is hard to say because sometimes it is difficult to
remember how the relationship actually began. Sometimes it’s over coffee at a
conference, sometimes it’s a targeted email because you read someone’s
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paper and you know what work they have done. And often it is not until
several years after that original meeting that it turns into a proper functioning
collaboration. And by that time, you have forgotten how you started (P5).
This statement, and some of those that immediately precede it, suggests that in the
view of some participants, digital media had become the new ‘coffee at a
conference’.
In terms of institutional collaboration, Hinojo-Lucena et al. (2020), who analysed the
use of academic social networks to aid collaboration activities among medical
students from the UK and Spain argues that the benefits of social networks for
collaborative engagement were equally important for both universities in terms of
exchange of methods and systems, which in turn led to improvements to medical
practices in both countries.
Twitter, ResearchGate, Academia.edu and LinkedIn
The result findings from the Web survey relating to engagement and use of social
media and ASNs revealed the phenomenon of ResearchGate and Twitter as the
preferred engagement tools, with Twitter being predominantly used for promoting
one’s work, as one interviews participant explained:
I use Twitter, extensively, for partaking in discussions, for promoting my
research output and for monitoring what else is going on (P5).
The use of Twitter among academics has also been of interest to many researchers.
Two recent studies identified changing patterns in social media use among
academics over certain periods of time. First, Kimmons and Veletsianos (2016), who
analysed publicly available Twitter data found visible differences in scholars’
participation in Twitter prior to forthcoming conferences of interest. Second,
Veletsianos et al. (2019) studied the tweets of almost 4000 scholars, searching for
frequency patterns. They reported that academics’ Twitter use appeared to be
predominately linked to their work, resulting in Twitter activity taking place more
often during established work hours.
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With regard to ResearchGate, the Web survey results indicated a variety of ways in
which it was used; however, during interviews, the respondents highlighted one
activity that, in their view, ResearchGate was most associated with. This was
contacting authors to request copies of their papers, as the posting of full-text
papers was no longer allowed because of copyright restrictions. One of the
participants clarified his views on this topic:
I get contacted directly to put papers on ResearchGate. (…). I am a little
worried about doing that so what I end up doing is when they contact me
through ResearchGate, I send the paper to that individual; I won’t necessarily
put it up on ResearchGate (P16).
This view was corroborated by another participant during interview:
I get requests for papers from people from third world countries, and that is
fine; I use ResearchGate so people can request copies from me if they want
(P20).
Participants’ concerns about uncertainties of copyright in relation to posting of fulltext articles on ResearchGate echoed the findings of an investigation conducted by
Jamali (2017) into the extent to which authors complied with publishers’ copyright
policies when archiving their full-text publications on this ASN. After investigating
approximately 500 English journal articles published in a variety of OA versions, the
researchers found that non-compliance with publishers’ policies mostly happened
when authors uploaded publishers’ PDF files. This may indicate that the main reason
scholars do not follow copyright rules is because they use the incorrect version of
their work, which may demonstrate a lack of knowledge or more often
understanding of copyright policies, rather than lack of goodwill on their part.
A full discussion relating to the popularity and adoption of ResearchGate among
academics is presented in Chapter 6.
The findings from Web survey question relating to engagement with social media
and ASNs also revealed low usage of and interest in Academia.edu, a platform
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similar to ResearchGate, and designed and developed with the same goals in mind.
Its unpopularity among busy academics is, according to the interview participants’
opinions, due to its lack of user friendliness and the time and effort required to work
out how to use it. Potential users are unlikely to make this investment, as it will not
bring benefits in terms of recognition of their work in the long term, since few
researchers are interested in and use this platform. As one interview participant
explained:
I use ResearchGate and I have signed up to Academia, but I don’t find it very
useful, so I don’t post anything there; it’s just too fiddly (P4).
Its low popularity among participants in this study may also be because they were
science researchers including in the health, medical and biomedical fields, and
Academia.edu is mostly used by researchers from social sciences and humanities.
Although some active engagement with social media and ASNs brought them
recognition in the science community, and sometimes further collaborations, none
of the participants admitted that it had secured them a job or resulted in a job offer.
For example:
I am applying for jobs at the moment, and I have been posting my new
research papers and things on social media websites and people like them and
things like that and you can see that people are looking at your profile, but it
has not materialised into new collaborations or job offers (P1).
In contrast, according to Jordan and Weller’s (2018) analysis of results published by
2014 and 2017 Nature surveys, active presence on ASNs can benefit academics as it
works in both directions when it comes to recruitment; that is, both for finding
candidates to fill vacancies as well as finding out about employment opportunities.
However, their analysis was general, and no specific sites were indicated as aiding
recruitment.
The vehicle mentioned by the participants for seeking collaboration and prospective
employment was LinkedIn. Originally perceived as a business and employment155

oriented service, it was gaining interest in academia according to the interview
respondents, regardless of their research field. For example, as one participant
researching in health and medical field explained:
If you do count LinkedIn as a social network then yes, I have made contacts
and collaborations through LinkedIn and I have used it to enable me to keep
track of people as they move and re-connect with them (P9).
Another participant, this time from an engineering discipline, explained further the
role that LinkedIn played in supporting his research and scholarly activities:
I use LinkedIn and Twitter extensively for partaking in discussions, for
promoting my research output and for monitoring what else is going on;
LinkedIn is especially useful in the energy space. I have a good network of
people who work in the same research group as me, who are also actively
using LinkedIn, there are always four or five articles every day that are
relevant to my work and this is a very nicely targeted way to get some reading
materials to keep up to date with what is going on (P5).

Role of publication metrics in academic life
Studies relating to information behaviors of academics cannot be complete without
inclusion of topic of metrics, especially publication metrics, as these play an
important role in academia, with publication output still being considered the
primary basis for employment, promotion, and funding decisions (Van Dijk et. al.,
2014). It is perhaps not surprising that the interview participants of various academic
level and experience developed preferences and strategies in terms of publication
related metrics in order to supply evidence of the value of their work and that of
others. Moreover, the perceived importance of these metrics is such that they are
prepared to invest their time and skill in this kind of activity (Edwards & Roy, 2017).
The following sections discuss these issues in detail with relevant quotes from the
participants.
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Measuring impact – Google Scholar h-index
It transpired that although the participants in this study used a variety of metrics to
measure output to support their research and scholarly activities, Google Scholar’s
h-index was one of the more popular and was used frequently when writing grant
applications and applying for promotions as evidence of the impact and applicability
of their work.
Moreover, there was a belief among some study participants that the h-index was
the most comprehensive tool for citations relative to other tools. In the words of one
participant:
If you are using Google Scholar, sometimes you get more citations than you
would in Web of Science (…). For example, one can have 19 citations from Web
of Science, attached to the particular paper, but according to Google Scholar
this particular paper was cited 25 times (P18).
This view was corroborated by another participant, who used the same strategy for
demonstrating their citation counts and metrics but, in their case, utilising
information provided by Google Scholar’s h-index and Scopus metrics respectively:
I use Google Scholar metrics both for promotions and grants. Sometimes I use
Scopus to compare differences/similarities between the two. I don’t use any
other metrics (P21).
Google Scholar’s h-index, although popular, widely used and accepted within
academic circles, is not without limitations of which participants of this study were
aware. According to one of the respondents:
It does also measure citations of non-peer reviewed articles but for the most
part it measures peer-reviewed journal articles (P5).
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Google Scholar author profile
Some study participants also believed that Google Scholar is a useful tool which can
be used to check another researcher’s academic record for a potential collaboration,
or simply to identify more about someone they have met at a conference, or
perhaps when looking to employ a new member of faculty. In the words of one
participant:
If I want to look for somebody and particularly look for their work, then I go to
their Google Scholar account profile, to look at their work as opposed to
searching for all of their publications in PubMed or something (P7).
Scopus and Web of Science citation metrics
Apart from Google Scholar’s h-index, Scopus and WoS databases were commonly
used by the study participants to supply evidence of impact of their research output.
Use of these databases was sometimes dictated by a participant’s university, which
evaluated their academic outputs using metrics supplied by these databases. The
participants were aware that grant applications and very often the content of their
curriculum vitae (CV) may be supported by the h-index from Google Scholar and in
some cases, social media metrics; however, many believed that having their
publications ‘endorsed’ WoS or Scopus provided much credibility to their scholarly
work. As one participant explained:
In terms of applying for grants and also applying for jobs I always put current
citation rates of my papers based on Scopus and I believe that that is a good
way to provide evidence that the work have I done has an impact and is being
received positively by the scientific community (P9).
Overall, it transpired from several participants’ responses that they used a mixture of
citation tools to provide evidence of their scholarly output and influence as these
metrics' measurement tools had different criteria and slightly different
functionalities. Given that most publications in WoS can also be found in Scopus,
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participants believed that there was no inherent difference between the two. One
respondent confirmed this as follows:
I would use Scopus or Web of Science, probably both really, because they are
kind of complementary, there is no difference between results (P19).
Much of the literature relating to the content of WoS and Scopus in terms of
coverage is rather old (Bakkalbasi et al., 2006; Meho & Rogers, 2008). The most
recent study, by Aksnes and Sivertsen (2019), surveyed the content coverage of the
scientific literature in WoS and Scopus, finding that Scopus covered 72% of the total
scholarly publication output from Norwegian scholars, while the WoS Core Collection
coverage was 69%. They also found that the content coverage was most extensive
for medicine, natural sciences and technology, whereas the content coverage of
social sciences and humanities in these databases was much lower. Although the
study was limited to one country, this pattern is recognisable in other studies that
have included a Google Scholar analysis, such as Martín-Martín et al. (2018).

Use of alternative metrics (altmetrics)
During interview sessions, participants were asked about their usage of and attitude
towards altmetrics, i.e., metrics, which are perceived as complementary to citationbased metrics. Altmetrics generally consist of mentions on networks such as Twitter,
coverage on mainstream media, bookmarks (e.g., Mendeley), discussions on
research blogs and many more. Altmetrics can provide researchers with information
on how often articles and other scholarly outputs are downloaded, discussed and
utilised worldwide. This is why altmetrics have been often displayed on journals’,
researchers, and institutional repositories websites.
According to Priem and Costello (2010), the altmetrics idea started with
dissatisfaction with the IF. In these authors’ view, combining the metrics provided by
a journal IF (at the time perceived as the most authoritative metric for the quality of
an article) and altmetrics (additional metrics consisting of citations and downloads)
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would help scholars to build a much better picture of the impact of their
publications.
However, the decision to use altmetrics among the participants in the current study
depended very much on an individual’s experiences in terms of tangible and
intangible benefits, and their own understanding of the value of altmetrics:
Probably the social media altmetrics are sort of more around impact. The
citations to me are a lot more of a measure of quality (P7).
For example, during interview, one of the respondents talked about how the use of
Plum metrics (an item-level metric, which can supply insights into how readers
interact with publications and other forms of research output), Mendeley and other
types of altmetrics had had a positive influence on the development of her academic
career:
I use Plum metrics as well as Mendeley and metrics like articles online in The
Conversation and numbers of reads and shares my papers have had on
Facebook and Twitter, so I rely on it quite heavily (P12).
This participant’s choice to use altmetrics in support of her academic achievements
was further strengthened by the following statement:
I am not sure how directly it is, but I do know that my paper is still the number
one article having received a lot of media attention, and that’s according to
Plum metrics (P12).
This participant’s discipline could be classified as a ‘popular science’; hence her
enthusiasm for the altmetrics approach. Trueger et al. (2015), who investigated
issues relating to potential altmetrics impacts for authors and readers, points out
that readers interested in certain publications can examine post-publication
commentaries compiled on an article’s altmetrics pages. Trueger et al. (2015) also
conceded that although altmetrics address some of the potential drawbacks of
journal IF’s and other traditional quantifiers of impact, there are also limitations. For
example, recent articles have an intrinsic advantage over older ones; moreover,
journal articles on topics that resonate with the public will have higher altmetrics
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scores than those, which do not. In addition, the use of altmetrics could also be
limited in countries where access to social media is restricted and in countries with
scant Internet resources.
Generally, with regard to the participants in this study, interest in altmetrics was
low, however, in the case of funding bodies, the participants were more receptive
because some grant bodies already recognised altmetrics as a legitimate source of
metrics for an individual scholar’s impact. In the words of a researcher from medical
and health sciences field:
Social media metrics are coming to NHMRC, grant funding a little bit more,
because they also want to know how transleable your stuff is (P.16).
These findings were supported by the views of another participant:
OK, realistically, the only time I use my citations or social media would be
when I am writing grants and during that I usually have to talk about
feasibility, and by demonstrating where and how the work is cited I can show
that people are reading the work, which means it is important and we should
continue on with it (P16).

Conclusion
The interview findings reported in this chapter made up Phase II of data collection
for this research. A total of 24 participants at different points of their academic
career and representing four research fields, from universities across Australia were
interviewed.
The data demonstrated a great diversity of views, opinions and perceptions relating
to these subjects as well as many similarities in terms of the topics broached during
the interviews.
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It appears that time, or lack thereof, dominated the actions of the participants. Their
information behaviour was performance and time driven; therefore, they used safe
and tested strategies to find the information they needed at each stage of their
academic career. Like their counterparts worldwide, science academics based at
Australian universities are driven by time/effort and perceived return on investment,
in just about everything they do. The time and return on investment, as well as the
influence of performance measures on the life and work of science scholars are
more fully explored in the next two chapters. Chapter 6 addresses the outcomes in
relation to the three supporting research questions and Chapter 7 focuses on the
outcomes relating to the primary research question this study addressed.
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DISCUSSION
This research set out to investigate the experiences of digital information sources
among science academics based at Australian universities. Chapter 4 reports the
findings from a Web survey conducted among science academics and Chapter 5,
findings from interviews with a subset of participants who had taken part in the Web
survey.
This chapter will start by briefly introducing the research environment of academics
from STEM disciplines, including their publishing practices to provide the framework
to the discussion of the study findings in the context of the supporting research
questions of the thesis.
The key findings of this study revolve around the topics of metricisation of academic
life and how the demands of modern academia impact researchers’ information
behaviour. The discussion in this chapter centres around the identified topics of:
•

digital sources used to seek information

•

the criteria that govern the choices of academic scientists in terms of source
selection and application

•

the target destination for the information collected by science academics
during the research cycle.

The primary research question is addressed in Chapter 7.
Current STEM academic environments worldwide and in Australia
Academic environments today, including STEM disciplines, are characterised by the
necessity to generate income by securing research grants, and at the same time
produce outputs that will help universities to achieve high academic standing in a
range of national and international league tables (Kelly & Burrows, 2011). To achieve
this goal, outcomes-based performance management employing a range of metrics,
is widespread among universities, including those in Australia. These metrics
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measure the performance of academics and reward them (or not), and the
departments in which they work, in accordance with their success or failure in
meeting their performance goals (Burrows, 2012; Wilsdon, 2016).
The data used to measure performance is becoming ever-more complex;
performance metrics, which drive universities’ research prestige and generate everincreasing grant income, quantify performance expectations for all academic staff
across three key metrics:
•

research income

•

published articles in ‘4 star’ or ‘A star’ journals

•

PhD student completion rates.

Moreover, university research policies place an emphasis on social and economic
impact of the research conducted in these institutions, to realise the potentially
transformative role of knowledge produced through university research, rather than
producing knowledge for its own sake (Etzkowitz & Leydesdorff, 2000).
Therefore, when analysing the results of this study (both Web survey and interviews)
in terms of science researchers’ experiences of digital sources at Australian
universities, one cannot help but notice that performance measures and the
implementation of impact policies appear to have had an enormous effect on their
interactions with information sources In view of this brief introduction, the next
section discusses the ways in which data from the Web survey and interview
analyses facilitated addressing of the three supporting research questions.
Information-seeking
Supporting Research Question 1: Where do Australian science researchers seek
information to support their research and scholarly activities?
This question was aimed at identifying those digital sources academic scientists from
Australian universities tend to engage with when information-seeking to be able to
support their research and scholarly activities. The research investigation established
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that access to information sources and collections was very important to the
participants in this study and that science academics interact with a wide variety of
information sources. Analysis of the research findings also revealed that some digital
sources are popular and used often, while others are not. Some traditional academic
information sources appear to have moved to the periphery of academic research,
while others have come to the forefront.
Frontline information sources
The study findings showed that the science academics used a number of online
digital sources when looking for information and that different information sources
were used to meet different information needs; for example, Google was the most
used platform when searching for conferences (40.2% of respondents), and Google
Scholar when searching for publications (42.3%).
Interdisciplinary databases
Google and Google Scholar
Many of the participants distinguished their information searches as targeted or
non-targeted activities; however, the study findings seemed to indicate that the
search strategies developed by the study participants were mostly ‘targeted’ to
maximise the results retrieved, while minimising effort. While highlighting the fact
that their search strategies depend on their needs at the time, a majority of the
interview participants indicated they had preferred sources of information for
conducting their searches.
When performing quick searches to broaden their knowledge on a subject or to
search for obscure information, the participants overwhelmingly used Google or
Google Scholar. These databases were perceived as flexible tools covering a wide
range of topics with the ability to retrieve materials with minimal bibliographic
reference detail. As one participant explained:
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If you don’t have the year of the journal, say you found a reference to a
conference abstract or something really obscure, and you are really trying to
find it (...) sometimes it’s really easy to just go through Google because it
won’t turn up in a library search (P5).
Interestingly, according to the Web survey findings, with regard to searching for new
publications, Google Scholar was used more than ResearchGate with 44.3% of
participants reporting this as their preferred database for this type of activity.
Moreover, the quest for full-text, as the Web survey results show in the combined
categories of ‘always’ and ‘most of the time’, revealed that 98.5% of respondents
used journal articles to support their research and scholarly activities. This was not
surprising as journal articles, now widely available digitally, are the fastest means of
providing up-to-date information to researchers (Tenopir et al., 2015). They also may
be the most rigorous in terms of having been peer-reviewed, unlike some other
sources
The trend of using the wider Internet as a starting point for searches was also
observed by Jamali and Asadi (2010) who reported that Google was the most
frequently accessed database by students and academic staff, not only when there
was a need to find general information sources but also specific ones. A more recent
study by Riyaz (2017a; 2017b) confirms Jamali and Asadi’s (2010) findings to a
certain degree; that is, that Google is considered as the default tool for finding the
required information by students and academic staff regardless of having access to a
good university library collection.
In terms of the usefulness of Google Scholar in searching for grey literature,
participants’ assumptions were perhaps not quite justified. Haddaway et al. (2015),
who investigated the usefulness of Google Scholar for searching grey literature,
concluded that while searching Google Scholar one can find a lot of grey literature, it
should not be used in isolation, for example when performing systematic reviews.
This kind of literature needs to be searched in combination with traditional sources
such as those provided by library collections, as well as commercial databases such
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as WoS. Nevertheless, Google Scholar is currently the tool most utilised when
someone needs to perform a literature search (López-Cózar et al., 2019).
These participants’ experiences were in line with findings presented by
Perruso (2016) based on a longitudinal study at a large public university, that
although one-third of the undergraduate students reported that they tend to start
their information searches on Google, as they became more experienced, the same
students used library resources more frequently. The factors that influenced these
changes were attributed to the help and training offered by university libraries as
well as improved resources tailored to library users’ needs.
In terms of patterns of Google and Google Scholar use, while opinions were divided,
a majority of the interview participants agreed that they use it more than in previous
years. The increased use of Google Scholar by the study participants was due, in
part, to the growth in scholarly content available at no cost as full-text via Internet
through variety of open-source initiatives as well as ASNs such as ResearchGate. As
one of the participants explained:
I probably use it more, because I am back in academic position (…), especially if I
am teaching or as I said I am writing an article, and I really want something
specific and I don’t want to spend ages doing a search I will often just go to
Google scholar first, and it is probably really a very quick mechanism but definitely
not the most systematic approach to use (P.8).
The results of this study also confirm Kramer and Bosman’s (2016) findings from
research conducted between May 2015 and February 2016 on the changing
landscape of scholarly communication among university librarians, academics and
students with 89% of respondents attesting to the increased use of Google Scholar
to aid their information-seeking activities.
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Discipline-related databases
PubMed
The results clearly show that participants use of databases supplied by their library
or online resources accessible outside of the library catalogue depended very much
on their field of research Since a majority of the study participants represented
medical and health sciences (55.7%), the use of PubMed featured strongly as their
preferred go-to information source. When asked about frequency of use of these
sources in categories ‘quite often’ and ‘often’ combined, PubMed has been used by
79.6% of respondents from medical and health sciences on regular basis.
Apart from being perceived as the most comprehensive source of reference by the
participants of this study, the additional attraction for using this source might be its
ability to be accessed outside the confines of the library collections, with a number
of full-text articles being immediately available for download from PubMed Central
(PMC) archives. In the words of a participant from the medical and health field:
PubMed is my search engine, with respect to try and find publications (P.16)
In contrast, only 40% of the participants of Kramer and Bosman’s (2016) study
attested to using PubMed on regular basis, however, this current study focused on
science researchers at certain stage of their career, whereas Kramer and Bosman’s
(2016) study included participants from variety of research fields and academic
roles.
Scopus, Web of Science and ScienceDirect
In terms of frequency of use of other discipline-related databases, the Web survey
results showed the popularity of certain commercial databases such as ScienceDirect
and Scopus (37.2% and 40.8% respectively) and WoS (34.1%) overall in the ‘most
often’ and ‘often’ category combined, although the preferences for use of these
databases varied, depending on the research field.). For the Web survey participants
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representing engineering the main ‘go to’ source to locate information was Scopus
(53.1%), whereas respondents from information and computing sciences indicated
equal use of Scopus, WoS and ScienceDirect (46.7%). A number of interview
participants also confirmed their preference for using these disciplinary specific
databases for search and retrieval, rather than relying on interdisciplinary database
such as Google for their information needs.
Moreover, according to the findings from the interviews, a number of participants
did not use library catalogues to search for information but opted for going straight
to a specific database such as WoS or Scopus. It appears that the participants who
favoured this strategy tended to be lecturers, senior lecturers and professors who
had very well-grounded knowledge of their own field. Apart from being experts in
their field they had also been using these commercial databases for a long time
(perhaps a significant proportion of their careers) so they knew how to navigate
them and what to expect in terms of content and quality of published materials.
Zhu and Liu (2020), whose findings were similar, stressed that apart from factors
such as data source availability, data quality and coverage, users’ past experiences
and professional knowledge may influence their decisions with regard to use or nonuse of certain databases and sources. These literature findings are supported by
participant statements such as:
Web of Science. That’s my go to search engine, because it has all technical
journals I am interested in, so I am quite confident that I will find the peerreviewed articles I am looking for (P5).
When comparing these results with earlier cited Kramer and Bosman’s (2016), their
results revealed preferences for these commercial databases at 41% (Wos) and 26%
(Scopus).
The Web survey results as well as interviews show that although science academics
have preferred methods of information-seeking, they do not always use just one
source to find the best results but, as an example, start by using Scopus which is
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predominately an abstract database and then search Google Scholar to find the fulltext publication.
This approach is also reflected in the available literature. Pylarinou and Kapidakis’s
(2017) study findings with regard to scholarly content reveal that to find and retrieve
relevant information one needs to employ strategies that involve the use of a range
of different databases. The effectiveness of this approach is further supported by
Harzing and Alakangas’s (2015) comparison in terms of the coverage of three
databases: Scopus, WoS and Google Scholar. Their findings showed that due to
consistent growth of content across the three databases they all have potential to
benefit the researchers, when used as complementary sources, rather than in
isolation.

Obtaining full-text articles
Participants’ multiple strategies relating to sourcing information can be seen when
accessing a variety of available databases, including sources that may need
additional effort and time, that when everything else fails, contact the university
library. The Web survey results show that 68.8% of respondents are prepared to
access the university library systems to obtain publications they need. Interview
discussions confirmed this, with participants explaining that their institutional
document delivery services were an invaluable source of materials not obtainable
anywhere else. They expressed high satisfaction with this type of service provision
offered by their university library, as it was fast, efficient and reliable. However, this
type of interaction seemed to be the extent of their engagement with their
university library, for example:
I use the library to request articles if I am unable to find them; they are very good,
very fast acting to locate these materials for me. Not much else I do with the
library. (…) I could make more use of the library; I use a lot more in my learning
and teaching then I do in my own research (P.12).
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Further, this may also indicate that researchers do not have time to hunt for full-text
articles themselves; thus, using the library expert to find and locate an article for
them—even considering the inconvenience of logging in—is worth the effort when
specialist information is required. Findings from Salisbury et al.’s (2017) study seem
to support this theory. Of approximately 10,000 interlibrary loan requests sent to the
library over two years period from academics in life sciences, food and agriculture
fields, over 90% were for journal articles. Interestingly, nearly a quarter of these
articles could be found as freely available full-text online articles via ResearchGate,
Google Scholar or PubMed Central, yet the researchers sent requests straight to the
library without making an effort to search for the publications themselves.

Academic social networks
ResearchGate
When aiming to identify where science researchers look for information one cannot
overlook the importance of ASNs, especially ResearchGate, in information discovery
and information creation and dissemination. ASNs have a special place among
information sources, as they can be viewed as both a source of information and also
as a vehicle for facilitating information use.
The study findings highlighted the various ways in which the participants utilised
ResearchGate to find and share research. Web survey results reveal that 49.3% of
the participants use ResearchGate as a platform to post their questions to a wider
science community, whereas 33.5% posted their research findings and a further
29.3% used ResearchGate to promote their research. Other activities included
searching for collaborators (30.4%). In terms of posting full-text articles, some
interview participants were aware of copyright issues, as one of the participants
explained:
I get contacted directly to put papers on ResearchGate. (…). I am a little worried
about doing that so what I end up doing is when they contact me through
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ResearchGate, I send the paper to that individual; I won’t necessarily put it up on
ResearchGate (P16).
However, according to the Web survey results, 30.3% of participants attested to still
posting their publications there. ResearchGate was also used by 31% of participants
to keep up with colleagues and developments in their field, with 24% updating their
ASN profiles on a regular basis. The value of ResearchGate to the research
participants lay in the fact that because the highest percentage of other users came
from their disciplines it had the potential to become a one-stop shop and a useful
collaboration tool in the broadest sense (Ellison & Boyd, 2013; Jordan & Weller,
2018; Meishar-Tal and Pieterse, 2017; Ortega, 2015; Thelwall & Kousha, 2017)
The primary feature of ResearchGate is the sample of an individual researcher’s
profile as shown as Figure. 6.1, which is used to promote scholarly achievements.
The profile includes an overview of author’s achievements such as a list of
publications (sometimes with uploaded full-text articles), selected metrics, research
interests and contact and career information.

Figure 6.1 is not available in this version of the thesis

Figure 6.1 Sample of real ResearchGate dashboard
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One of the distinctive features of ResearchGate is submission-and-response
database, which allows researchers to ask and respond to questions with regard to
their research and various other topics of interest; this was used by almost half of
the participants in this study. Another very popular feature of ResearchGate is the
ability to contact authors for full-text publications; however, it seems that the
participants in this study were usually providers of papers rather than requestors.
This situation was most likely because they were members of universities with welldeveloped IT infrastructure and access to support services, should they choose to
use them.
The one-stop concept of ResearchGate had appeal for the study participants as a
knowledge site, as it supplies a place for busy, time-poor academics to find research
and researchers. Because scientists from the same disciplines populate this ASN,
savings in time and effort are invaluable as researchers do not need to waste time
maintaining their profiles elsewhere but can concentrate on one platform to meet
their information needs (Gasparyan et al., 2019). Further, the email and direct
messaging systems provided in the academic social media environment can provide
a point of first contact that may otherwise be unavailable for someone reading
published articles and making cold contact via a university email address. These
kinds of contacts are also useful in promotion applications as most university
promotion processes utilise between two and four external collaborators to confirm
a profile in a given field or discipline.

Face-to-face interactions
Although academics prefer the access and use online information sources when
seeking information for their research activities, when it comes to keeping up with
information, they tend to apply different strategies. The findings of this study
revealed that in some instances, the participants preferred personal contact with
colleagues and peers—for example, by attending conferences or meetings—as a way
to keep current with information in their field since interactions involved in
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conference attendance can potentially bring an array of tangible and intangible
benefits.
These include the opportunity to obtain feedback on an early version of their work
but also learn about the latest research, engage in high-level debate, refine their
ideas and improve their presentation and communication skills. Meeting other
people, not only officially but also during meal and coffee breaks, was also reported
as being of great importance. Such encounters, which in turn may lead to further
collaborations even several years later, were already described by one participant in
Chapter 5. This view of the far-reaching effect of return on investment from
conference attendance echoes the literature; according to Edelheim et al. (2018) and
Kramer and Bosman (2016), networks created at conferences can open more doors
in careers than can publishing in highly ranked journal publication. This is because
when people know other researchers, not only in a professional but also a personal
capacity, they may think of them when a job opening comes up or when a suitable
research grant application is being made.
The data from the Web survey suggest that conference and workshop attendance
was the most popular strategy for participants keeping up to date with new
knowledge in their field (19.9%). This could explain low use of conference
proceedings as a source of information among the participants, i.e., 65.8% only used
them ‘sometimes’ and 11.4% ‘never’. Since the relevant information had already
been obtained at the conference, conference proceedings may no longer have been
needed.
The findings of this study infer that browsing activity among participants was nonexistent, suggesting perhaps that such activity, together with reading for pleasure,
are things of the past in the life of most modern academics because of time
pressures.
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Waning information sources
Institutional repositories
The study findings revealed that certain information sources were accessible to the
participants but considered of minimal interest. Institutional repositories, which had
a potential of becoming a source of information as well as a vehicle for promotion of
researchers’ outputs, fell into this category, being perceived by the study
participants as a source that was of minimal utility for achieving their research goals,
due in part to the perception of inferior functionality, scope, relevance and academic
rigour. In fact, 54.3 % of Web survey participants reported that they only
‘sometimes’ utilised institutional repositories, whilst 36.9% ‘never’ did, placing this
service among the least used library services by the study respondents.
Moreover, with the availability of other, more efficient discovery tools such as
Google and Google Scholar, the time and effort involved in searching these standalone databases did not match the value of the information retrieved. As one
participant explained:
Repository databases are not indexed the same, in terms of accessibility, so
the publications don’t really come up (P19).
Another participant confirmed that because of the functionality of bespoke
repository search engines, which have their own ways of indexing and searching,
materials contained in institutional repositories are not always easy to find.
However, discovery tools such as Google and Google Scholar can easily overcome
these issues, saving researchers time and effort by retrieving results by executing a
single search rather than requiring a researcher to search individual repositories:
Difficult and every repository database is different, and most things in the
repository are available through a broader search, so if you need something, it
is easily found, just a Google search will pull it out, rather than going from
repository to repository (P17).
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The views of science academics participating in this research were in similar to those
described in the literature. Authors conducting studies in this area agree that locally
developed and locally run institutional repositories based on out-dated technologies
are of limited utility to researchers engaged in discovery activities. Aggregators such
as Google and Google Scholar are much more effective in finding the information
needed by academics and unless institutional repositories improve their
discoverability and searchability, they will eventually become obsolete (Arlitsch &
Grant, 2018).
In terms of repositories becoming a vehicle for promotion of ones’ research, the
participants views were that the only beneficiaries are their universities by providing
access to research that might not make it into the community via other means.
The issue of open access (OA) collections was not part of this study; however, the
subject arose during the discussion on non-use of institutional repositories. The
study findings seemed to suggest that there was a lack of understanding and
perceived usefulness of repositories among the study participants due to a number
of barriers academics encounter in this respect. The time required to manage their
contribution to institutional repositories in light of the lack of perceived benefits in
terms of prestige and impact, as well as copyright uncertainty and stringent
restrictions imposed by publishers, made a poor case for committing to OA in a
meaningful way. In many ways OA can provide broader institutional benefits, but not
always to those doing the actual research.
Moreover, the literature shows that although scholars’ work may not always be
found in institutional repositories, it is still easily discoverable and often available
free via PubMed, arXiv and ResearchGate. These platforms support the longstanding pre-print and working-paper culture among academics, including the study
participants. The fact that the work of depositing papers in these databases is done
by publishers on behalf of scientists adds to the attraction of having their work there
and does not duplicate any efforts they make in placing the same information into
institutional repositories, where it is less likely to be seen by others (Borrego, 2017;
Wakeling et al., 2019).
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Further analysis of the backgrounds of interview participants showed that a
proportion of their research was also commercially funded. According to Ellison et al.
(2019), about half of all medical research is funded commercially and since a
majority of the participants come from health and medical fields, their interest in OA
is marginal. Even if they did in principle support the OA ideal, they may not be able
to do so in practice, even if they selected the gold (paid for) OA option. Copyright
restrictions can also influence the choice of green access publication (pre-prints),
preventing the depositing of a final copy of the publication in a researcher’s
repository or involving an embargo that may be as long as 12 months (Iyandemye &
Thomas, 2019).
There is also the matter of support for OA publications from an academic’s
institution itself; for example, in the form of covering article processing charges
(APC). An APC, which is also described as a publication fee, is expected to be paid by
authors to allow their work to be available as OA in either an OA or hybrid journal.
The APC fee is usually paid by the research funder or the author’s institution or
sometimes by the author directly. In many cases, these costs are included in grant
funds; however, institutional support varies when this is not the case. An analysis of
information relating to support in the form of APCs at the universities at which
participants worked showed that the rules pertaining to this type of support were
found to differ. For example, the Australian National University (ANU) did not
provide funds to assist with APCs for OA and nor did Griffith University; however,
this kind of support may be possible at the departmental level. In the case of the
University of Western Australia (UWA), an APC fund existed for eligible UWA staff
and research students to help with the costs of publishing an article, but only in top
10% gold OA journals. In contrast, Edith Cowan University (ECU) provided APC funds
for ECRs, while Bond University and Queensland University of Technology (QUT)
academics and research students could apply for APC funds if they wish, without
stringent eligibility criteria.
The perceived lack of usefulness of institutional repositories by the study
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participants resonated with the views of their counterparts in other developed
countries (Joo & Kim, 2017). However, the views of academics from developing
countries differ in this respect. In terms of differences and perceptions of benefits of
repositories among different countries, Iyandemeye and Thomas (2019) found that
authors based in developing countries who have difficulties with accessing pay-toview scholarly publications as a norm are much more willing to make their research
available to other researchers for free. Studies on usage of institutional repositories
in Africa and India revealed that the majority of lecturers and researchers at the
relevant institutions were aware of such repositories, accessed materials and
deposited their work there on a regular basis, with science and agriculture-based
disciplines contributing more than other disciplines to research and repository
content (Bamigbola & Adetimirin, 2018; Islam & Akter, 2013; Nunda & Elia, 2019).
Library catalogues
Another source of digital information that was widely available to the participants in
this study, but of little interest, was university library catalogues. This topic arose
with relation to the question of using additional features offered by their university
library catalogues. Despite an apparent fundamental understanding of library search
interfaces and an ability to distinguish them from commercial search
interfaces/catalogues, the study respondents tended not to use them, preferring to
go straight to the specific database of their choice or use external discovery tools
such as Google Scholar and PubMed, as illustrated in Figure 6.2.
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Figure 6.2 is not available in this version of the thesis

Figure 6.2 University library ecosystem

As one of the participants succinctly explained:
I usually use Google Scholar first. And then I go to the library sources, simply
because with the library sources I get this stupid link which then I have to go to
magazines to find the issue I was after, so this is not sufficient, so I usually do
Google Scholar first (P.2).
These views relating to better, more efficient functionality of search and retrieval
features provided by commercial databases is shared by a number of participants,
especially from medical and health and biological sciences. One interview participant
who used databases other than Google Scholar for searching elaborated further:
Features are much better in commercial databases; the library implementation
version of these features is poorer than the commercial databases. For example, a
feature I use a lot is the one that refers me to a particular paper from one to
another, so I can go up the chain of citations; that is very useful, but the library
version is very poor (P10).
With regard to using additional features such as saving searches and following
citation chains, another participant agreed, and added:
I use features from Scopus to do that. Scopus enables you to track resources, etc.;
you can find articles directly, you can save articles, export citations and export to
EndNote from a search. One of the things that I tend to do is to set up a search
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query in Scopus and then I export the entire search results and use the EndNote
feature to find all articles. That works for me most of the time (P9).
According to the study participants, the reason for their reluctance to use library
catalogues and their reliance on selected databases, free or commercial, could be
explained in terms of search functionality and the need to learn a new system for
each university environment. Like institutional repositories, library catalogues are
very often developed at a local level and differ from institution to institution; their
functionalities are not always as good as those of more popular discovery tools
(Waghmode, 2014). These factors were important for the study participants given
the climate in modern academia; that is, working on contracts and frequently
moving between institutions is not conducive to learning new things, so becoming
familiar with a new library system and structure is not a priority for busy academics.
University libraries, to help their users to find information, have introduced the
concept of the ‘one search’ discovery tool. One search refers to an online research
tool that draws together university library collections so that they can be accessed
using a single search box. Therefore, instead of searching the library catalogue
separately for books or journal articles, one can use ‘one search’ and obtain results
that include different types of publications in one list.
The optimism inherent in the promised search and retrieval capabilities of ‘one
search’ is fraught with uncertainty. Library guides generally advise that this tool is a
good place to start a search but sometimes the researcher may need to explore
more specialised tools and databases, especially when it comes to searching for
information in medical, biomedical and technology disciplines. This advice stems
from the fact that some databases to which university libraries subscribe place
additional restrictions on their search and retrieval functionalities to maximise
researchers’ experience in terms of search and retrieval of information.
Although modern library catalogues provide the ability to search across a broad
range of digital and paper based sources via a single interface and have some
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functions that are similar to those of commercial databases—for example, exporting
search results to tools such as EndNote, narrowing search results and sending search
results to email—this is clearly still not sufficient to entice some users to use the
library catalogue more frequently, especially if the search is targeted and a small
number of returned references is the goal (Osborne & Cox, 2015).
Awareness of other library support
The data relating to the participants engagement with university libraries is not very
extensive and centres around particular services that may be on offer in their
university library. These include document delivery, chat services, training and use of
certain library catalogue features discussed earlier.
The study results infer that the library plays a peripheral role in the informationsearching activities of science academics in Australia, with library services and
products chiefly associated with provision of full-text via document delivery services
as discussed earlier in this chapter.
Web survey findings revealed that participants on average spent 29% of their
working time on information-seeking activities. A majority searched information by
themselves, with 52% confirming their confidence at high and 42% at very high level,
allowing them to search and retrieve the desired materials without recourse to
others.
Just over a third (35%) of respondents conceded that they searched for information
by themselves out of necessity, because they simply did not have any assistance,
with 25.7% being of the opinion that it was difficult to get information in a timely
manner from others. A further 18.2% of participants believed that they could do a
better job themselves in this regard. When asked about involvement of a specialist
librarian in their search activities, 11.5% of respondents felt that library staff did not
have the required expertise in their field to be of use to them, as Nel and Fourie
(2016) found when surveying the views of veterinary researchers and academics in a
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South African university. Those who used intermediaries such as students still had
doubts about the quality or relevance of the information retrieved on their behalf.
Those who selected ‘other’ to explain why they did not involve other people in their
searches (9.1%) believed that they knew their field best, and they enjoyed the search
process. Moreover, they wanted to find and read the articles by themselves as it
helped them to understand the literature and to remain current with new
developments in their discipline.
In terms of search and retrieval activities involving full-text materials available
instantly online, many academics do not realise that such materials are not always
free but are very often linked to their university collections. The libraries, in their
quest for a seamless access experience have become truly invisible to their users as
the discovery process is now ubiquitous, flawless and, often, unconscious. If their
institutional library was mentioned by the participants in this study at all as a
provider of information, this was only in passing by those who had access to
excellent collections and in the context of providing full-text publications, when
everything else failed. The study findings clearly indicated that where the
information resided was not really of interest to the academics in this study; of more
interest was how easily and quickly they could obtain it.
Moreover, the study participants did not attend training sessions on library products
(unless offered face-to-face) and never visited the physical library (46.2)
Regarding other possible library support services, such as literature searches and
bibliometrics analysis, participants in this study indicated that they performed these
activities themselves. For example:
I use Google Scholar metrics both for promotions and grants (P.21)
I use citations (…) if I am looking for a job to put them on my CV (P.16).
As a result, they had neither the need nor the desire for more involvement from
their university libraries.
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Generally, interview participants, while aware of the existence of their university
libraries and what they had to offer, were not particularly interested in using them
as their default information repository. However, the majority of both Web survey
and interview participants conceded that they did use specific services of the library
on a regular basis—in particular the available support in the use of EndNote and, of
course, requests for full-text articles that were not readily available. While they were
positive about these services, this was less true for the people providing and
maintaining those services. Perhaps this was because library services such as
provision of full-text articles and EndNote training and support worked very well for
them so there was no reason to complain and—by the same token—no reason for
acknowledgement. Essentially, it may be that the modern university library is being
taken for granted as Nicholas and Clark (2015) found in their study of the ‘Google
generation’. Participants in their study referred to physical libraries in a nostalgic
fashion as places where they spent a lot of time during their youth.

Alternative information sources
The study findings revealed that when it came to utilising alternative information
sources, although only a minority of participants turned to colleagues for
information or recommendations for their research, there seemed to be a link
between this activity and the job role of the participant. As Figure 6.3 shows, when
comparing answers relating to how often the study participants consulted
colleagues/mentors to obtain information useful to their research, senior lecturers,
researchers and postdocs did it only occasionally, and most relied on digital sources.
In contrast, ‘other’ participants (mainly professors and associate professors) and
lecturers shared that they used these alternative sources of information almost
equally.
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Figure 6.3 Personal vs digital source use

Their experiences in this matter only partly corroborated literature reporting that
senior academics rely on personal sources the most, irrespective of their background
or knowledge of a topic, believing that regular contacts with colleagues and peers
are vital in order to keep abreast with what is happening in their discipline (Jamali &
Nicholas, 2008; Pontis et al., 2017). This was certainly true in the case of the most
senior academics (professors and associate professors) that took part in this study,
but not senior lecturers.
This is also true in the case of postdocs in a study by Pontis et al. (2017). With regard
to information-seeking, some junior researchers, due to lack of time, tended to learn
what was is happening in their fields via middlemen, typically more senior colleagues
or peers; thus, filtering relevant papers via intermediaries seemed to be a viable
option for them. However, there were also those who attested to utilising search
engines as their main method of information-seeking. However, when it comes to
lecturers, the findings of this study differed from those of previous studies.
According to Pontis et al. (2017), for mid-level academics (e.g., lecturers) their
information-seeking behaviour decidedly pointed to engagement with online
sources to search for information and for keeping current, rather than using
intermediaries. The participants in the current study used personal and digital
sources of information almost equally. This may be because lecturers, on par with
postdocs, are one of the most vulnerable groups in terms of workload and job
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uncertainty; thus, they adapt their information behaviour strategies by any means
appropriate to their circumstances at the time.
When investigating sources of information used by science researchers it needs to
be taken into account that the participants in this study occupied a privileged place
when it came to information access and information provision. Whether they
realised it or not, they had access to an array of information sources and support,
unlike their counterparts from less developed and less resourced countries. Many
factors can affect information-searching behaviour and choices, as discussed in
relation to Supporting Research Question 2. However, the fact that participants in
this study had choices as to where to search for information and the means to
execute them, had an impact on defining where academic scientists based at
Australian universities seek information to support their research and scholarly
activities.

Information evaluation
Supporting Research Question 2: What factors influence Australian science
researchers’ choice and perceptions of information sources when seeking
information to support their research and scholarly activities?
The second supporting research question of this study focuses on factors that
influence science academics’ choices and perceptions of information sources when
engaging in information searching to support their research and scholarly needs.
When analysing the findings of this study it become apparent that participants’
perceptions and decisions in terms of information selection were generally
determined by multiple factors. The context, in this case the academic environment
of the participants, or circumstances in which an information requirement arises
influence the decision in terms of the type of information that is needed (Bawden,
2006). Therefore, the information-seeking behaviour of science academics is mainly
focused on obtaining access to information that will help them to complete their
work.
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Usability of sources
The study findings highlighted the role of speed and convenience as the main factors
determining participants’ choices when making decisions as to which discovery tools
to use, favouring Google and Google Scholar over other available tools. As one
participant stated:
I use Google and Google Scholar for speed and convenience, and because I find
it most efficient (P2).
This suggests that the more convenient, easy to use and efficient are the information
channels, the more those information sources will be selected and used. While this
finding is hardly surprising, it illustrates that for some academics, especially those
involved in this study, there is little in the way of ‘brand loyalty’ to a given
information provider or source. Sources that deliver relevant information quickly and
conveniently will supersede other information tools as they become available to the
research community.
Convenience and ease of use are also typical explanations in the literature in terms
of methods that users are prepared to employ in their information-seeking activities.
Connaway et al. (2011) found that if access to information, in users’ view, was not
linked to convenience, they would seek a substitute, a finding supported by the
outcomes of the current research. Moreover, in later studies, Connaway (2015)
argues that the age of the person, university role or even task does not matter;
convenience and ease of use of information sources are the defining criteria in terms
of choices academics make when looking for and retrieving information.
The interview findings of this study confirmed that if participants were to use Google
and Google Scholar for search and retrieval activities, they would do it because of
the speed, convenience and ease of use afforded by these discovery tools. Oh and
Colon-Aguirre (2019), who compared perceptions of users of Google Scholar with
those using library catalogues explained that participants in his study believed that
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Google Scholar was easier to use because of simpler terminology as opposed to the
terminology used in discovery systems offered by university libraries. Moreover,
interacting with Google Scholar required less mental effort than academic library
discovery systems; therefore, the importance of the ease of use of a search tool
should never be overlooked. They also suggested that users would choose to use
services offered by a library to fulfil their information requirements if they found
them convenient as compared to other choices, reinforcing the belief that
convenience of an information source is the key, regardless of the discovery tool
used.
The study findings, which highlighted convenience as an important contributing
factor in information-seeking, also validated Zipf’s PLE theory (Brophy & Bawden,
2005; Case, 2005). The reasons for the reluctance to use library catalogues are
explained by these authors in terms of the inclination towards one-stop online
search facilities, perceived as more convenient for the users. These issues are
discussed above in the exploration of findings relating to Supporting Research
Question 1.
The choice of criteria such as accessibility and availability of digital information
sources was explained by the current study participants in terms of physical
proximity of the information source. One participant described how having the
Google Scholar database open on his desktop at all times gave him freedom to dip in
and out of this particular discovery tool, resulting in quick and immediate retrieval of
information, saving time and providing information when it is needed. The study
findings also implied that because of availability of these tools, the participants felt
in total control of their search processes, providing further evidence for the
immediate gain attitude of ‘just here, just now’ of modern users of digital sources.
The findings of this research also suggested that the participants accessed digital
sources while sitting at their desks either in the office or at home rather than from
the university library.
Perceived instant access to full-text journal articles via Google Scholar further
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strengthened study participants’ belief that availability and accessibility were
important factors in the choice of digital sources. The fact that journal articles are
perceived as the main type of information source sought by academics points to the
fact that the likehood of ease of finding academics publications is vital to these users
when deciding on tools to search for information sources. This has been confirmed
both by the findings of this study, and the literature (Carpenter et al., 2014; Wu &
Chen, 2014).
Bronstein (2010), who conducted a study of Israeli academics, found that
accessibility was seen by these academics as a measure of the perceived cost (in
terms of time saving) as being linked to the use of a source. Accessible sources were
perceived to minimise the effort that the academics had to invest in using the
information source. Thus, in Bronstein’s study the concept of effort was understood
as time spent accessing the information needed. This concept closely aligns with the
findings of this study, as time and effort underpinned the decisions made by the
participants, regardless of their academic role, when searching, retrieving and
evaluating scholarly information. Moreover, the time drivers and return on
investment-related activities inferred from interviews with participants of this study
were aligned with D’Couto and Rosenhan’s (2015) findings, which also recognised
time pressure as an important criterion in terms of shaping the information-seeking
behaviours of academics.

Source evaluative criteria
Although most participants in this study valued speed, convenience, ease of use and
accessibility of Google and Google Scholar discovery tools, they also understood that
not all results retrieved from Internet search were relevant or indeed credible and a
degree of effort was required to evaluate the quality of the content. However, when
asked about the credibility of information retrieved when searching Google and
Google Scholar, they also indicated that all information they retrieved needed to be
viewed with a “pinch of salt”, regardless of its source. In the words of one
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participant:
I guess it depends on sources. Like everything else I always evaluate where
information is coming from (P14).
Their views were drawn from their own experiences and knowledge of the variety of
sources, as discussed in Chapter 5, indicating that inferior sources of information
could be found in reputable databases such as Scopus or WoS as well as PubMed or
Google Scholar; therefore, all sources needed to be approached with caution and
verified as, according to one of the participants:
Sometimes some citations are not as robust as others (P5)
This kind of situation was unavoidable because of the large amount of information
faced daily by participants in this study; the real challenge was evaluating the
information to which they had access by employing several criteria. The literature
highlights this fact by pointing out that challenges faced by users have little to do
with the literature, but rather with evaluation of the information they find (Caufield,
2005).
The study findings identified the top evaluative criteria used by participants in the
following order:
1.

Credibility (22%)

2.

Quality (19.7%)

3.

Accessibility of the source (18.7%)

The choice of ‘accessibility’ in third place may be linked to the fact that the
participants were academics with sufficient library support at their institution.
As discussed earlier in this chapter, the study participants were in a very privileged
position. Fast and unlimited Internet access allowed them to search free and
commercial databases on their own terms; there was also university library support
should they choose to use it. Therefore, they could afford to concentrate their
efforts on selecting information that both matched the academic rigour required and
was of the best quality possible.
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While quality of the source was of great importance to the study participants, the
reliability of recommendations made by colleagues was found wanting as the study
participants relied heavily on online sources; human sources played a very minor
role in their selection of reading and research materials. They relied predominantly
on their own knowledge of sources when evaluating information, employing their
own research judgment and tactics in terms of selection and evaluation of the
information retrieved.
The study findings indicated that the reputation of the journal, author and publisher,
the IF and whether the publication was peer reviewed were the most important
criteria when seeking reliable scholarly literature. As one of the participants
explained:
Well I suppose I make that decision when I actually find something that I want, I
ether open it up, in full-text, or I open up link, then I have look at journal, who is
the publisher, so probably it very much on case on case basis (…) depending on
what the information is, what the journal is, whole range of those sort of things,
i.e., the thing I would look normally, in hard copy of the journal (P.8).
Discussing Google Scholar content in terms of credibility assessment another
participant expanded on this theme:
Because it is not a publication. It is not peer-reviewed, you know and not peerreviewed doesn’t count (P.16)

However, these views could be linked to the metricisation of academic life
experienced by the study participants; that is, the necessity to publish high-quality
output drove the necessity to seek high-quality literature. This link between an
individual user’s knowledge, their experiences of sources and information-seeking
behaviour mirrors the literature (Lee et al., 2012; Pautasso, 2013). Researchers
associate quality and credibility of journals with the fact that they not only use them
to further their knowledge but also read them, publish there or aspire to have their
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results published in these journals. As one of the participants confirmed:
So, when I am about to publish, I am going to try to find which in my field are the
best journals where I can publish in (P.8)
The question of perception of credibility of a source in the literature is primarily
concerned with business, marketing, travel and social media topics (Hajli et al.,
2014). Although the participants taking part in this study were convinced that their
own experiences and expertise were crucial factors when it came to evaluation of
retrieved information in terms of credibility of the source, the literature is
conflicting. For example, Kerstetter and Cho (2004), who investigated the
relationship between previous knowledge, credibility of a source and information
behaviour, found that previous knowledge of a topic is one of the factors that
influences the sources an academic uses and that credibility of the source is the
most important indicator of the type of information source used. Kerstetter and
Cho’s views (2004), which are similar to those expressed by the participants in this
research study, were challenged relatively recently by Unkel and Haas (2017), who
investigated whether the presence or absence of certain credibility cues influences
the selection of information sources. In their view, only the reputation of the source
has an additional effect on source selection. Previous knowledge about researched
topics has no influence on the preference for search results relating to certain
credibility cues. In contrast, Brand-Gruwel et al. (2017) found that expert knowledge
of a topic influences an individual’s source-evaluation behaviour. Experts in their
field, by using more sophisticated evaluation criteria to judge the credibility of
sources and information, select more reliable information than those less
experienced on a research topic.
The study findings showed that although all participants applied several evaluative
criteria to the information sources they retrieved, Simon’s Satisficing Theory (Winter,
2000) might also be of relevance when analysing their information behaviour. There
were those participants for whom information found on Google Scholar was “good
enough”, for their needs, so in their view, there was no need to look for any other
resources; thus, they kept cost and effort to the minimum. In words of one of the
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participants:
I only use Google Scholar; I find it more than adequate for my needs. I don’t use
any other resources (P.21)
Others tended to search in much greater detail, comparing and evaluating sources to
find the best one, spending a much larger proportion of their time engaging in these
activities. For example:
I typically go to Scopus or Web of Knowledge first (…) and from there I will read
articles and then trace references to interesting or relevant articles, what I found
in those articles and then if I am still needing more information, I expand my
search out to Google Scholar (P.9)

Source preference criteria represented a significant aspect of the information
behaviour of users. Although the reasons for users selecting particular sources have
been investigated extensively, these are personal and associated with multiple
factors that have different impacts on decisions of academics at different times, with
content criteria such as credibility, quality and accessibility being the most common
factors in source selection overall (Deodato et al., 2016). The findings of this study
clearly show that science academics are intensive users of information; therefore,
the diversity of scholarly practices of seeking and using information sources is
justified, as these practices have been pivotal to the development of informationseeking and behaviour research as a whole.

Information use
Supporting Research Question 3: How do Australian science researchers use
information gathered from a variety of sources to support their research and
scholarly activities?
The two previous supporting research questions related chiefly to sources of
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information used by science academics working in Australian universities and the
reasons for selection of these sources to support their research and scholarly
activities. However, because of dual functionality of some of these digital sources,
i.e., that they can be perceived as a source and a use, these distinctions may be
blurred. This final supporting research question explored how such information,
often gathered from a wide variety of information sources and at the expense of
researchers’ time, was used to support their academic work.
Research collection management
As a result of their information-seeking activities, scholars generate large collections
of information, and the tools used to manage this material must at least in part
support the effectiveness of their activities. Effectiveness is understood for the
purpose of this study as the ability to produce a desired result or desired output with
intended or expected outcomes that not only leave an impression but also bring
expected rewards. Therefore, elements of the academic environments of the study
participants, such as metricisation of their activities, time drivers and return on
investment attitudes, drive collection of information with purpose to be used not
only to fulfil performance measurement requirements but also to create new
knowledge or new information.
The management of personal research collections was not specifically investigated
during this study; rather the concept was identified when the participants discussed
their level of awareness of support services offered by their university libraries.
There seemed to be a universal appreciation and acceptance of EndNote as a vehicle
that was invaluable for keeping their collections in one place ready to use when
required, particularly when writing publications, applying for grants, teaching and
maintaining their own library reference for further reading. As one of the
participants explained:
Export to EndNote is a valuable time saver used during paper preparation (P20).
Another participants further elaborated this as follows:
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I use EndNote quite a bit. I suppose if I find a paper which is relevant to my
research or is relevant to one of my PhD students, I always download citations to
EndNote, simply because it saves me typing, if I type I can make an error,
somewhere, so I always download it to EndNote, and maybe attach a pdf, to the
EndNote library, so I have copy of it on my desktop (p.14).
These actions suggest further adaptation of participants’ information behaviour to
maximise the time and effort required to produce scholarly outputs. The findings of
this study also showed that EndNote and provision of full-text articles were the only
two features for which university libraries were recognised by the majority of study
participants.

Grant writing
The findings of this study showed that on average participants spent just over onequarter of their time overall on information searching. Gathering information on
grant availability and to support grant writing was one of the main informationsearching activities for the participants in this study as a total of 19.1% of Web
survey responses and a number of interview participants attested to this..
Participants in this study acknowledged that they used the information they
collected throughout the entire grant writing process highlighting the role played by
metrics in this activity. Although the interview participants used a number of citation
metrics, as discussed in Chapter 5, it transpired that Google Scholar’s h-index was
one of the more popular and was used frequently when writing grant applications
and applying for promotions. Since Google Scholar’s h-index (understood here as a
measure of an author’s perceived influence) is now being recognised by most
universities as well as some grant funding bodies, its usefulness was justified in the
eyes of a number of participants. This view was confirmed by one participant, who
said:
I use Google Scholar metrics both for promotions and grants (P21),
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with another agreeing on this score:
I use Google Scholar metrics when applying for a grant, for example, or
internally when we get promotions, we use these citation metrics to support
the impact of our work (P2).
Despite ongoing debate relating to the advantages and disadvantages of various
metrics, the h-index has gained wide recognition and importance in quantifying the
productivity and scholarly reputation among many scholars (Chapman et al., 2019).
The data from participant interviews suggested that the sources used to evaluate
their performance and usefulness to the university, as well as their ability as
researchers to funding bodies, defined their information-seeking and retrieval
activities and the purpose of collecting information. The choice between the use of
traditional citation metrics, such as those provided by Google Scholar, Scopus and
WoS is currently straightforward. This is because citation metrics from these sources
are recognised, supported and used by the participants’ institutions, whereas
alternative metrics typically are not. As one participant explained:
In terms of applying for grants (…) I always put current citation rates of my
papers based on Scopus (…) and I believe that that is a good way to provide
evidence that the work have I done has an impact and is being received
positively by the scientific community (P9).
These practices have been confirmed by one of the interview participants:
I might put in, the number of citations per paper attached to my own papers
and also the impact factor of the journal, but also may, if I argue a point, in
background of grant application, I will probably be using them and then also
citations to argue that this was an important area to research because of
number of people read and cited this paper, so it will be related to the search,
to the research topic in some way (P.18)
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Importance of publication metrics
The importance of collection and use of metrics as evidence of academic
achievements became apparent after just a few interviews. The original interview
script had two questions relating to metrics and citations. The first question asked
about the use and utilisation of citation metrics and the second was prepared in case
the interview participants had not used any metrics, to ascertain what they had used
instead. However, it quickly became obvious that all interview participants used
citation metrics, with the choice in most cases determined by the demands of their
institutions and funding bodies. This made the second question redundant, implying
that the h-index as well as other citation metrics is a useful method of quantifying
researchers' effectiveness and achievements (Meyers & Quan, 2017).
The issues discussed thus far explore the role of metrics and recognition as a driver
of academic behaviour. Journals with metrics attract readership and are targeted for
publication, while altmetrics are viewed as low priority and low reward. Alternative
metrics such as the number of downloads, tweets, online bookmarks, ‘likes’ and blog
mentions were barely mentioned by the interview participants.
However, this situation is changing, albeit very slowly, according to one participant:
Social media metrics are coming to NHMRC grant funding a little bit more,
because they also want to know how translatable your stuff is. In a way, social
media, with respect to newspaper articles or television or radio interviews, I
sort of make it sound like the public would want to fund it (P16).
The findings of this study, which included the universal use of citation metrics
among the participants, also highlighted information searching and retrieval
activities that were worth pursuing, regardless of time constraints and workloads.
The findings suggested that participants in this study believed it was worth investing
their time, effort and skills to understand the importance of citation metrics as well
as their value for collection and dissemination. These activities, in their view, had
potential to increase their success in grant applications as well as scholarly
recognition and reputation.
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Mainstream media and academic success
Publishing activities—information behaviour and information
use
In terms of the utilisation of information gathered from a variety of sources, the
study findings showed that 17% of Web survey responses related to its use
for preparing work for publication, supporting the link between information
behaviour of academics and performance metrics.
Further analysis of the Web survey results of this study revealed the scale of
productivity and strategies these participants used to improve their publication rates
with 11.4% of responses relating to the use of the collected information to decide
where to publish so as to improve visibility and impact of their research.
Additionally, 9.7% of responses related to the use of gathered information to assess
impact of their work after publication, The scale of productivity among the
participants is not surprising, to advance in academia, one must continuously
collaborate, conduct research and publish (Hilmer & Hilmer, 2009; Horta & Santos,
2015; Li et al., 2019).
Apart from income generation, primarily achieved by applying and securing funding
for university research, academics are also assessed on the quality and impact of
their research by their institutions, using the most traditional means; that is, having
their manuscripts accepted and published in highly reputable journals. The
reputation and influence of these journals is measured by impact factor. High impact
factor reflects journal’s importance among similar journals in a given discipline and
having their work published in these journals is perceived as a great achievement
among the scientific community (Wouters et al., 2015).
One of the interview participants confirmed this trend by expressing the following
view:
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In terms of impact factors, I would absolutely look at that when I am looking
where I am going to publish. Because, you know, we try to publish in higher
impact journals, so I would look at metrics associated with this, the university has
a spreadsheet on the Q1, Q2 journals (…) University actually use it, sometimes
they say use Web of Science, to have look what impact factors are. (P.8)
According to the literature, OA journals are perceived as being of lesser quality, or as
not having an IF (Dallmeier-Tiessen et al., 2011). Those OA journals that do have an
IF, such as PLoS Biology, BioMed Central journals and some journals published by
Springer and Wiley, are identified as a second-choice option by publishers; that is,
authors whose manuscripts were rejected by journals of their first choice are
routinely offered the option of transferring their research to an in-house OA journal
(Dove et al., 2019; Wakeling et al., 2019). Academics who publish in such journals
because they may have no other choice are well aware that these journals do not
have the same standing and reputation as journals with IF so, they continue to direct
effort to being published in high-quality journals whenever possible.
When it came to information/knowledge creation and dissemination, the study
findings seemed to suggest further evidence of limited control over these processes.
Academics, including participants in this study are expected to share their
knowledge not only within the scientific community but also outside academia, with
their institutions and funding bodies keen to see evidence of the impact and
influence of academic research on society. In the words of one of the participants:
(…) We have a number of projects that are founded through philanthropic
channels. It is a good way of feeding back up to community the relevance of
research and the things achieved with their support (P.17).
Several studies (Alemu, 2020; Le Ha & Mohamad, 2020; Tan & Ramayah, 2014) have
examined the role of motivators with regard to knowledge sharing among academic
community, concluding that academics are more inclined to invest additional effort
in sharing their knowledge only if they are satisfied that these actions will be
recognised, appreciated and ultimately rewarded by their institutions. In fact, as
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early as 1994, Constant, Kiesler and Sproull (1994) found that people would only be
interested in sharing their knowledge if they could see a direct reward for their
actions, suggesting that knowledge sharing is only possible if rewards are higher than
costs.
Although the inclusion criteria stipulated that the participants need to have at least
two publications in the last two years the data shows that most participants had
published more than five publications in that period.
An informal analysis of the publication outputs of interview participants (by using
Scopus database), in terms of publishing in high-impact journals, showed that they
published in a variety of publications relevant to their discipline. Nevertheless, the
majority strived to publish at least three or four times in publications with a high
impact in their field of research. Since the interview participants came from different
disciplines and had different research interests, thus producing research outputs of
which some might be more specialised than others, it was difficult to directly
compare these results. For example, one participant published in a journal with an IF
of 4.125, which counted as the highest in a particular field (i.e., among gerontology
journals). Another had several publications in a journal with IF of 14.023; although
this appears high, the journal was ranked 50 among 70 journals relevant to the
discipline (paediatric immunology).
Analysis of the publication records of interview participants performed by the author
of this study also showed that despite the average of five publications during a
certain year, one participant had 17 publications in one year, but all were published
in collaboration. Without background knowledge on the professional circumstances
of the participants, one can only speculate on the reasons for such extensive
productivity, which may include the prospect of promotion, end of a project or an
ERA submission deadline. Nevertheless, the scale of yearly publication output of
some participants lends credence to the conviction among academics that they are
treated as “writing machines” (Henderson et al., 2016) to keep up with performance
measures expected of them by their university. They are also aware that the
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pressure to publish may influence the quality of these publications (Rawat & Meena,
2014; Sarewitz, 2016).
The researcher used Scopus database for these analyses because there were
participants who believed that if their publications were indexed by Scopus, they
would be perceived as more reputable/valuable. In the words of one participant:
I think if I was to use Scopus for measuring citations, I would have a higher
expectation because those citations are only mentioned in reputable journals,
so I think that Google Scholar is a little bit rough in this respect, but also more
comprehensive (P9).
Although most literature relating to the “publish or perish” phenomenon originates
from the US and UK, the publication rates of participants in this study as discussed
above suggests that the incredible pressure to publish and perform also affects
Australian academics
A perusal of university websites and academics’ blogs revealed a range of university
management tactics, with some universities offering financial incentives for
publishing in top journals. For example, Griffith University offers financial incentives
for publishing in Nature and Science (Research and Innovation Plan 2017-2020,
2017). Some universities (e.g., Murdoch) are considering proposing a specific
number of articles that researchers would be expected to publish in top journals on
a yearly basis (Matchett, 2019). Moreover, anecdotal evidence gleaned from
researcher’s own institution suggests that many universities do not focus primarily
on teaching ability when they hire new members of staff and simply examine their
publication track record.

Alternative channels for research dissemination
With university management focusing on economic and social impacts of university
research with a view to the transformative role of new knowledge produced by
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university researchers, there is one domain that can aid academics in their quest for
recognition of their expertise. The study findings discussed in depth in Chapter 5 and
in this chapter as well, highlighted differences in views and opinions on engagement
with social media and ASNs, both as a source of information and the information
destination These findings highlighted the fact that participants whose fields of
research encompassed issues to which the general public could relate had more
positive views on the value of this type of engagement. These participants could also
see tangible and non-tangible benefits as a result of such engagement.
In terms of engagement, this study concentrated on social media and ASNs as the
main vehicles of dissemination of participants’ research output, with academics
performing these activities by themselves and on their own time. However, some
participants mentioned the role of communication offices in supporting this activity.
Those who conducted a piece of research that may have potential to be of interest
to the general public or to grant benefactors were encouraged to share their findings
with a designated member of the press office, resulting in a press release being
written on their behalf.
University press offices could be seen as the bridge between scientist-to-scientist
communication and communication of a nature more disposed to the interests and
scientific literacy of the broader general public. As one participant explained:
We have a media office in our department and so if we got any newsworthy
items or things that can go on social media, they tend to write a news article
and publish it for us, so I tend not to do it myself, directly, but other people do
it for me (P14).
One of the most prized forms of engagement for a university is a television
appearance of an academic offering expert advice on a topic of current interest.
Examples from the UK can be found in abundance; however, a scholar’s subdiscipline appears to have an impact on their likelihood of appearing in the
broadcast media. For example, Middle Eastern politics, cyber security, climate
change, history (especially anniversaries of important historical events) and ancient
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history seemed to be the most popular in recent years (Antoniou et al., 2014).
Women are underrepresented among academics appearing on television (a rare
example is the English historian, author and broadcaster, Bettany Hughes) (Howell &
Singer, 2017) and older academics are more likely to appear frequently on the
broadcast media than younger scholars. When explaining their motives for taking
part in television broadcasts, UK academics suggest that a TV appearance reflects
well on their careers and their own perceptions of esteem; besides, it makes them
the envy of other academics. They also point to the benefit for their university or
profession—such as popularising their discipline outside the confines of academia—
as the major attraction of appearing on the media. Several academics in Antoniou et
al.’s (2014) study also mentioned the university's appreciation of good publicity.
None of the participants in this study said they had the opportunity to appear on
television. However, one mentioned that because of her research interests and
topic, her articles had appeared on The Conversation, which had brought her
recognition in her field as well as more tangible benefits in the form of promotions
and international collaborations.
(…) My work attracts a lot of attention, it reaches audience far beyond just
academic world (…) my research and my research profile I think I owe a lot of
success to being visible on-line (…) in subjects like psychology, health or
environment everybody has an opinion, and these topics engage general public
more than any other research type (P.12).
This highlights that those who engage in the type of research that reflects the
current interests of the wider population and are able to capture the interest of
prospective viewers will have better opportunities to become visible to the general
public and their own institutions.

Summary
This chapter discusses the study findings that resulted from the data analysis and
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were aligned to the three supporting research questions that formed the focus of
this study. The study identified a variety of digital information sources
predominantly (or not) used by the study participants as well as factors that
governed these science academics’ search, retrieval and information behaviour.
The study findings relating to the use of the collected information seemed to
consistently suggest that the collected information was predominantly used with a
specific purpose in mind. This kind of strategy did not seem to include activities
relating to reading about developments in one’s discipline just for pleasure, with
only a minority of participants collecting literature for idle reading. Time was one of
the dominant factors in nearly all decision making with regard to the informationseeking and usage behaviours of the participants in the current study.
The study findings clearly indicate that everything academics do needs to be
measured; consequently, the activities of the average academic must be timed,
justified and perhaps in a sense, defended. This situation results in science
academics developing preferences and search behaviour that defines their
experiences in terms of the digital sources they use to support their research and
scholarly activities.
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CONCLUSION
This study examined how science academics working at Australian universities
experience digital information sources to support their research and scholarly
activities. It determined the sources used for information-seeking, the factors that
influence their choices of information sources and the use of information gathered.
These findings, discussed in detail in previous chapters provide the foundations for
the answer to the primary research question:
How do Australian science researchers experience digital information sources when
seeking information to support their research and scholarly activities?
As a part of the research process this thesis has attempted to create a deeper
understanding of the ways that science academics interact with information sources
to support their research and scholarly activities. As a result of these findings, and as
part of this research’s contribution to knowledge, a proposed model, based on
selected elements of information-seeking models emerged. The extended model
captures the core elements of the information journey of science academics and at
the same time attempts to shed light on how academic researchers in times of
overwhelming information overload experience digital information sources.

Experiencing digital information sources
The study findings reveal that science academics, including the participants in this
study, experience and engage with digital information sources in a variety of ways
as:
•

consumers of information, during the information-seeking process

•

producers (creators) of information and knowledge, when converting the
information collected into new information and new knowledge.
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These distinctions are important because the study findings clearly show that
although the participants had favourite places to start their searches as well as
preferred sources, all these activities were designed to lead to an ultimate goal, a
desirable output, new information and new knowledge because of the academic
reward it will bring. The knowledge production can take many shapes such as
commercialization opportunities, grant application for research income, publication
in high impact destinations, media visibility and just about anything that will place
the academic in favourable light and help to further their career aspirations.
Science Academics Information-Seeking and Transformation Model
Not all academics take the same steps to information-seeking, because their actions
are shaped by their own academic environment, however a common approach can
be described by the following model presented in Figure 7.1 below:

Figure 7.1 Science Academics Information-Seeking and Transformation Model

Figure 7.1 consists of a mixture of elements with some derived from already existing
models, since relevance can be found between them and the information-seeking
behaviours of the participants of this study as discussed in Chapter 2. However, the
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new proposed model also incorporates original elements not previously considered,
as information behaviours of the study participants do not end when the desired
information is found. In fact, the information found at the end of the seeking activity
is transformed through a variety of outcomes adding value in the eyes of scientific
community and university management (Howell & Annansingh, 2013).
Science academics, whose information behaviours serve as a base for the proposed
Science Academics Information-Seeking and Transformation Model (Figure 7.1) need
to be viewed not only as consumers (processors) of information but also as creators
(producers) of new information and new knowledge. Their information-seeking
behaviors need to be seen as a dynamic, evolving and continuous process, playing
their role as scholars as they are assessed on the merits of their contributions to
their institutions (Al-Kurdi et al., 2020).
The following sections describe the components of the Science Academics
Information-Seeking and Transformation Model describe the actions the
respondents of this study commonly take when engaging with information to
support their research and scholarly activities.
1. Information need
The information-seeking behavior of science academics typically starts with a need,
which provides a motivation to seek information. Results of this study established
that science academics need high quality and up to date information in order to
perform their academic work and on average they spend over a quarter of their
overall time on information-seeking activities. Moreover, in their capacity as income
generators (via grants), researchers, teachers and article writers, they come across a
variety of questions and interesting topics, which may provoke further investigation.
2. Search strategy
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The work of Wilson (1996), Ellis (1989, 1993, 1997) and Wallis (2006) pointed out
that the needs of researchers may vary, and those different needs may drive
different information behaviors. The study results appear to support this theory with
participants explaining the reasons behind their search strategies during the
interview discussions. These strategies may have been prompted by their personal
needs at the time, e.g., move into a new search area and the necessity to familiarize
oneself with the current research topics or to answer a quick question, or find a fulltext paper. Additionally, their previous knowledge and experiences of these sources
dictates the selected strategy. Some are seasoned researchers who know their topic
well and only need selected information to keep up with current developments in
their field. Others are novices, who need to consume large amounts of information
as fast as possible. Although the literature (Falkenstine et al., 2009; Kreuter & Wray,
2003) broadly differentiate search strategies as targeted and non-targeted the study
findings seem to indicate that the search strategies developed by participants are
mostly “targeted” to maximize the results retrieved while at the same time
minimizing effort. The study findings did not reveal evidence of “browsing” activities,
which when combined with a “targeted” approach perhaps signifies that these
activities are things of the past in the life of some modern academics.
The study findings also point to the fact that many science academics employ
chaining (the expression coined by Ellis, 1989) when describing the activity of
following references from an initial source, as this is a well-established routine of
information-seeking among scientists and researchers. Although Ellis (1989) referred
to printed collections, the study participants attested to using “recommended links”
functionality provided by PubMed, Scopus and similar commercial databases to look
for publications of interest. At the same time participants did stress the inadequacy
of university library catalogue systems, which rarely provide this kind of
functionality.
3.Source choices
Broadly speaking the science academics who took part in this study used
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two types of information sources:
•

Formal (digital) sources such as available databases (free and paid for) and

other electronic materials to seek and disseminate information. Use of academic
social networks (especially ResearchGate) has also been mentioned as a source of
information when discussing scientific issues (i.e., by posting questions to other
researchers) and for the provision of full-text articles.
•

Informal (personal) as a result of human interactions. In the context of this

study such approaches were uncommon and assigned relatively low utility.

The source stage depicted by Figure 7.1 consist of two stages:
•

Searching

•

Retrieving

Upon locating relevant information participants then went to the next step,
interpretation. If relevant information was not identified, the information-seeking
continued until the information was found, leading to a cyclical process. This kind of
activity was evident when the participants described their actions when the full-text
of a desired article was not readily available. In such circumstances participants
contacted the library, spoke with other researchers, searched Google Scholar but
rarely gave up.
4. Interpretation of source information
While the Science Academics Information-Seeking and Transformation Model deals
with criteria applied by science academics, it can also be applied to other academic
disciplines. The available literature shows that all scholars, regardless of a discipline,
listed credibility, easy access, speed and availability as the main factors impacting
the choice of selecting information for their use (Brennan, 2018).
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The next stage of academic activity sees the science academics transferring the
information gathered during the information-seeking activity into the
information/knowledge producing stage.
5. Application of information
This component has been identified as a gap in the models discussed thus far and
development of this step is the major addition to the Science Academics
Information- Seeking and Transformation Model as it shows the science academics
in a new role. Former information seekers (consumers) become new information
and knowledge producers (creators).
In several models discussed in Chapter 2, once information is found this signals the
end of information process, such as Meho and Tibo (2003) allude to. However, the
research findings of this study indicate that in the case of science academics that this
not the end and there is another distinct stage, the most important one, that leads
to production of quantifiable outputs. This stage may further prompt a new
information need resulting in the whole process commencing again. Essentially, as
the Science Academics Information-Seeking and Transformation Model (Figure 7.1)
shows, the science academics use new information for teaching, research, problem
solving, in presentations or grant writing.
By using information, as the results of this study show, science academics transfer
their findings to others through publishing and sharing with others using traditional
and alternative media. This stage is very important in the life of modern academics
because their academics careers are judged by their research and scholarly output.
The occurrence of information transfer may prompt new information needs for
further research for the initiator of the original research or those whose research
interests converge, instigating a new cycle. This highlights the fact that search
behavior is not as a static activity but as a dynamic and evolving phenomenon.
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6. Behavioural context
The outcomes of this information behaviour are closely linked to internal and
external factors characteristic of the modern academic environment such as:
•

metricisation—with three key performance metrics being related to income
generation, publications and PhD student retention

•

time drivers—workloads resulting in academics constantly weighing up
perceived effort versus reward

•

personal circumstances—information behaviour; the kinds of activities
related to the stages of one’s academic career development.

University adoption of a business culture of management influences the way that
university support services, including library services, are provided across the wide
spectrum of service recipients. Therefore, the answer to the primary research
question should be viewed in the context of linkages and relationships between
these contextual variables that affect the information behaviour of science
academics during the process of information consumption and
information/knowledge creation.
Self-sufficient academics
The steps described above link with the three supporting questions outlined in
Chapter 6 and provide the foundation for addressing the primary research question:
How do Australian science researchers experience digital information sources when
seeking information to support their research and scholarly activities?
The response to this question can be answered by adopting a concept of a selfsufficient academic, an image that emerges from the findings of this study and is
consistent with the study results.
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As a result of an investigation into science academics’ activities in terms of
information-seeking, evaluation and use, the study findings portray science
academics working at Australian universities as self-sufficient, independent
individuals, adapting their information behaviour to the self-sufficiency model. Their
self-sufficiency commonly manifests in performing a variety of activities by
themselves, whether searching for a journal article, providing evidence of impact of
their research or evaluating a journal for prospective publication. The study
participants used online resources and products effectively and efficiently and had a
good understanding of how these tools worked and what was expected in terms of
information-seeking, retrieval and dissemination. They mostly work solo when
searching for information to support their research activities without the direct
involvement of others, unless it was absolutely necessary. This was because they
believed that they had the best understanding of the information they needed and
felt confident that their information needs were met, thus demonstrating a high
level of self-efficacy. Evidence throughout this study points to the fact that although
science academics use a vast amount of information to support their work, they are
very selective when it comes to the information gathered. They are not concerned
with where information comes from as long as it is deemed to be of high quality,
credible and available to access and retrieve just when they need it. Their
perceptions are defined (and will stay that way) by speed and breadth of access at a
level that is almost entirely confined to the digital landscape of Google, the specific
discipline-relevant sources and research-relevant ASN sites. The study findings
consistently imply that the pervading question that academics ask themselves before
committing to anything is how long will it take for me to use it/to wait for it versus
can I use it myself; can I have it now?
Moreover, by employing the self-sufficiency approach, science academics believe
that they have control over their information-seeking behaviour by being able to
receive information when they need it and on their own terms, without recourse
with others. The study findings consistently showed that engagement with other
scholars and university libraries was a low priority for the participants, compared
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with self-sufficient activities, and this was how they experienced digital information
sources to support their research and scholarly activities.
In the light of the above discussion, the study findings showed that developments in
the online environment that strengthened the self-sufficiency ability of the study
participants also resulted in university libraries no longer being seen as the only
place to obtain information for these academics, but as a secondary source, often
only when absolutely necessary. As one participant explained:
I think really libraries do a great job here, but I do believe that these days
being able to access things, I can do a search on Google on my phone, you
know. Sometimes it is when you are in the meeting or someone asks you a
question at a conference, you actually can access it very quickly, and respond
because you have everything on your phone, people don’t like hearing
something like: ‘Oh, look I’ll get back to you about that’. I really want an
answer straight away (P18).
However, the study findings also imply that science academics engage with digital
information sources without being consciously aware of this fact, especially when
retrieving free articles via Google or Google Scholar or counting citations of their
own work. Granted, many of these publications, especially pre-prints and ‘grey
literature’, can still be accessed directly, while others can only be accessed via
institutional subscriptions using dedicated links facilitated by university libraries and
Google. This situation imposes limits on access to the desired materials, forcing
science researchers to engage with their university library and its subscription
services, albeit somewhat unwittingly.

Study limitations
Although 210 Web survey and 24 interview participants were recruited across 35
Australian universities, the number of participants was unevenly split: in some cases,
a university was represented by only one participant, which made comparisons
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among participants difficult with regard to their information behaviour and
information provision. Additionally, a majority of the participants represented the
medical and health science field, which also had an impact on the study results.
Besides this, the research was carried out in a single country and only among a
particular academic discipline (science researchers) and academic ranks (excluding
undergraduate and postgraduate students), which makes the research results
somewhat limited to that specific context.
The original intent of this study was to involve both academic and information
professionals in the research and compare the views of both parties in terms of how
they perceive their experience of digital sources. However, because of time limits
and the complexity of such a research design in terms of providing questionnaires
and interview opportunities of the same value, this approach was deemed overly
ambitious in a single study. In hindsight and in light of some of the early analysis
work undertaken by this researcher when developing the research proposal, it would
have been informative to seek input from information professionals from university
libraries to reflect on their perceptions as information specialists’ and their role in
supporting the information needs of academic researchers.

Implications for practice
This diverse information behaviour presents a constant challenge for those
entrusted with supporting academics with regard to the level of investment (both
material and human resources) that may be needed to support academic staff in
achieving desired scholarly outcomes. The solution is not obvious because the
university library supports a wide variety of users and while support is aimed
specifically at academic staff, it varies from university to university.
There is no doubt that university libraries consider numerous ways to educate
academic staff about the provision of support aimed specifically at this group of
users; for example, by creating a position for an academic engagement librarian (or
equivalent) to work in partnership with faculty staff to ensure the library is meeting
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their teaching and research needs. University libraries offer EndNote support and
one-to-one training on a wide variety of topics including OA, use of the research
information system, bibliometrics and copyright. Such supports are provided to
academics who are busy and often reluctant to take part in such workshops.
Academic staff, including participants of this study, is more willing to engage in
activities if they can see the relevance to their research needs, for example,
publishing workshops or desktop training. Moreover, the chances of attending
events outside their department were minimal. There is relevant information on
university websites and some universities have even created user guides aimed
specifically at academic staff. One of the most well-known ways of libraries engaging
with academic staff is via support relating to provision of reading lists and
development of literacy programs to support the students they teach and supervise.
This research provides empirical data on the actions that govern science academics
(often with considerable publication records and teaching experience) behaviour
when seeking, retrieving and sharing information and knowledge, either collected or
created during their research cycle. The analysis of a Web survey and interview data
indicated that metricisation of academic life, time drivers and myriad other factors
can have a profound effect on science academics’ decisions, which can produce
specific information behaviour and actions. Therefore, information behaviour cannot
be investigated in isolation.
These findings contribute to knowledge in that they confirm science academics,
regardless of their status and stage in their research journey, have numerous
opportunities, knowledge and skills to meet their information needs without
recourse to others, for example, their university library. However, the findings also
highlight that the same academics (whether unwittingly or not) acknowledge that
there are times when the university services are invaluable; for example, when the
need for specific research material arises and cannot be met elsewhere, or when
literature collected and evaluated needs to be kept for further re-use, thus saving
academics’ time and helping to avoid duplication of effort.
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Therefore, these findings might give those entrusted with supporting academics time
to reflect on whether their strategies are working; for example, whether resources
and services aligned with academics' individual goals as well as those of their
institutions have the potential to increase the use of university resources and
services by academic staff and afford the recognition of library efforts in this respect.
These findings can also be instrumental in informing recruitment and training of
future university librarians, so they can become partners with academics rather than
just background supporters whose efforts are acknowledged in passing.

If there are issues relating to a lack of awareness of the library services and
the support they offer, the findings of this study may prompt individual
libraries to evaluate and re-assess their communication and promotion
strategies so that they may best support academics in their research and
scholarly endeavours. In terms of induction programmes, university librarians must
be aware of the challenges academics face and identify what these academics need.
Finally, to provide the best research support to this select group, university librarians
should not work alone but build alliances and collaborations with colleagues across a
wide spectrum of service providers within their university community.
The decisions on how the findings of this research might be applied in their own
context should be taken based on individual libraries' experiences. Some libraries
have resources they can devote to effectively offer research support to academics.
While university libraries could employ information professionals with specialist
research-oriented knowledge, such as those with PhDs, it may be that the lure of
Web-based discovery tools will nearly always draw researchers away and leave the
university library on the periphery of researchers’ awareness.
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Implications for future research
The findings of this study have some important implications for future research.
Given the gap in the knowledge relating to the views of library professionals on their
role and the level of support their university libraries provide to the academic staff,
future studies may address this gap. Since the study participants barely
acknowledged the role of university libraries in their research and scholarly activities
any future research could focus on awareness of library initiatives solely dedicated
to this particular group. Additionally, this research was a snapshot of cross-sectional
views at one moment in time, so there is a need for longitudinal analysis to identify
any trends or differences between these groups over time.
Future studies could also consider a larger number of participants or participants
from different research fields to increase understanding of the information
behaviours seen throughout the entirety of the university sector. The lasting impact
of Covid-19 on information behaviours of users cross a wide spectrum of the
academic community would certainly make for an interesting study of information
behaviours post 2020.
The findings of this study also suggest that existing information behaviour models
need to be revisited to fully encapsulate the information-seeking behaviours that
become apparent when discussing the self-sufficient academic phenomenon
throughought the whole research journey.

Concluding remarks
This thesis was finalised during the COVID-19 pandemic, when social distancing rules
altered the behaviour of people everywhere, highlighting the importance of IT as
universities around the world moved their courses to online delivery with some
alacrity (Ali & Gatiti, 2020; Hendal, 2020; Kelly et al., 2020).
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In the case of the participants in this study—science academics based in Australian
universities with a long tradition of online information access, retrieval and
dissemination—it is unlikely that the pandemic influenced their information
behaviour. However, it must be highlighted that the uninterrupted access to digital
information experienced by this particular group of academics would not be possible
without previous continuous technological development in general, and investment
in information infrastructure at universities and university libraries in particular.
Not only did the pandemic not interrupt access to online materials for science
academics in developed countries, for research interests or disciplines that
encompassed coronavirus topics, it presented new research and publishing
opportunities (Jandrić, 2020). Moreover, the pandemic relaxed publication rules,
with research data and publications being shared freely, unrestricted by paywalls,
perhaps for the first time (Ali & Gatiti, 2020).
Nevertheless, by responding to the challenges of the pandemic, such as finding ways
of providing access to online materials while having to adapt to remote working
themselves, library staff are in an excellent place to make the case to university
managers that university libraries are equal with other essential services. Therefore,
they should not only be seen as partners during the recovery period but should
receive support to do so.
Google can bring you back 100,000 answers; a librarian can bring you back the
right one. Neil Gaiman (English author)
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APPENDICES
APPENDIX A: RESEARCH INSTRUMENTS
WEB SURVEY

Academic science researchers
Q1 INFORMATION LETTER
Exploring the experiences of Australian science researchers; Library, Google and
beyond
My name is Ewa Niewiadomska and I am a PhD student in Information Science at
Edith Cowan University (ECU) in Perth, Western Australia. You are invited to take
part in the research, which I am conducting as a requirement for my degree. The
research has ethics approval from the Human Research Ethics Committee at ECU.
Purpose of this study This research aims to explore how Australian science
researchers experience digital information sources when seeking information to
support their research and scholarly activities. The study will investigate where
Australian science researchers seek information, what factors influence Australian
science researchers' choice and perceptions of information sources when seeking
information they need, and how they use the information gathered from a variety of
sources in order to support their research and scholarly activities.
Participant requirements To be included in the study, the participants must be
academic science researchers from Australian universities that are engaged in
research in one of the following research fields: Medical and Health Sciences,
Engineering, Biological Sciences and Information and Computing Sciences, all
researchers will be expected have a PhD qualification, at least two publications in
the last two years and be aged between 25 and 60+ years. If you do not fit these
criteria, please do not respond to this survey.
Procedures If you choose to take part in the research, you will be asked to complete
the on-line survey. If you complete this survey, it means that you agree to participate
in this research and give consent for the researcher to use your answers. The survey
will take no more than 10 minutes. At the end of the survey you will be asked to
indicate whether you will be willing to take part in the follow-up interviews. Your
responses will be sent electronically to the researcher. The survey will be partially
anonymous. The only people, whose details will be kept, will be those, who
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volunteered an email address in order to take part in the follow-up interviews.
Confidentiality All information collected during the research will be treated
confidentially. Any personal information collected, that could identify you, will
remain strictly confidential and access to the information will be restricted to the
researcher before, during and after the research activities. The information gathered
during this research will be presented as a thesis and possibly in journals articles and
conference presentations and will only be provided in a form that does not identify
you. You may be sent a summary of the final report on request. Your data and
consent form will be kept separate. All data collected will be stored securely on ECU
premises for seven years after the research has concluded (as this is the minimum
period recommended by Western Australian University Sector Disposal Authority
(WAUSDA) and endorsed by ECU). After this period, the data will then be
confidentially destroyed, i.e., shredded and deleted.
Risks The researcher does not anticipate any risks associated with participating in
this research.
Rights Participation in this research is voluntary and you are free to withdraw at any
time. If you complete some of the questions and then decide not to continue, close
the survey and this will mean that none of your responses will be sent to the
researcher.
Right to ask questions & contact information If you have any questions about the
research or require further information you may contact the following:
Student Researcher Ewa Niewiadomska Telephone number
Email
Supervisor Dr Justin Brown Telephone
Email
If you have any concerns or complains and wish to contact an independent person
about this research, you may contact: Research Ethics Officer Edith Cowan University
Phone
: research.ethics@ecu.edu.au
Thank you for your time
Ewa Niewiadomska
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Q2 What is your field of research? (according to ERA classification)

o Medical and Health Sciences (1)
o Biological Sciences (2)
o Engineering (3)
o Information and Computer Sciences (4)
o Other (please specify) (5)

________________________________________________
Q3 Which university?
________________________________________________________________

Q4 What is your current position at the university?

o Senior lecturer (1)
o Lecturer (2)
o Researcher (3)
o Postdoctoral fellow (4)
o Other (please specify) (5)

________________________________________________
Q5 What is your gender?
________________________________________________________________

Q6 How many publications have you published in the last 5 years?
0–3 (1)
3–5 (2)
5+ (3)
As a first author (1)
In collaboration (2)

o
o

o
o
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o
o

Q7 Which of these publications you published as:
(Tick as many options as apply)
Book
Conference
Journal
Other
chapter/Book publication/presentation
article (1)
(4)
(2)
(3)
As a first
author (1)
In
collaboration
(2)

▢

▢

▢

▢

▢

▢

▢
▢

Q8 How often do you use each of the following methods to find information for
your research?
Most of the
Sometimes (3) Never (4)
Always (1)
time (2)
Search in
electronic
databases for
citations (1)
Search full-text
electronic
databases (2)
Read/skim the
important
journals in your
field (3)
Get references
and
recommendations
from colleagues
(4)
Search library
catalogue (5)
Use
Google/Google
Scholar (6)
Use social
networking site
(7)

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Follow citations
from other
journal articles (8)
Other (Please
specify) (9)

o

o

o

o

o

o

o

o

Q9 What estimated percentage of your research time do you spend searching for
information for your research? (0–100%)
0 10 20 30 40 50 60 70 80 90 100
Time spend on information seeking ()
Q10 Please indicate the estimated percentage of involvement of other people in
the information seeking part of your research: (0–100%). Information searches are
done by:
0

10 20 30 40 50 60 70 80 90 100

Yourself ()
Information specialist (subject
librarian) for your school/department
()
Research assistant ()
Undergraduate students ()
Postgraduate students ()
Secretary/admin staff ()
Other (Please specify ()

Q11 If you search for information without any assistance, please explain why? Tick
as many options as apply

▢
▢
▢

I don't have a research assistant to help (1)
I believe that I can do a better job (2)
I do not think that library staff has expertise in my field (3)
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▢
▢

It is difficult to get information fast from others when I need it (4)

Other (please specify) (5)
________________________________________________
Q12 How often do you search for information from the following electronic
resources? Tick as many options as apply.
Not
Quite
relevant
Often
Sometimes Rarely
Never
often
to my
(2)
(3)
(4)
(5)
(1)
discipline
(6)
WoS (1)
Scopus (2)
SciVal (19)
Engineering
Village (3)
Informit (4)
IEEE (5)
Knovel (6)
ScienceDirect
(7)
Medline (8)
PubMed (9)
Embase (10)
ProQuest
(11)

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
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o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

CINAHL (12)
PsycINFO
(13)
Cochrane
Library (14)
MIMS online
(15)
ACM Digital
Library (16)
GreenFile
(17)
Other
(please
specify) (18)

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o

o

o

o

o

o

Q13 What actions do you take if you cannot obtain access to the full text of the
article of your choice? Tick as many options as apply.

▢
▢
▢
▢
▢
▢
▢

Give up (1)
Find similar article (2)
Contact the library (3)
Contact the author (4)
Buy the article myself (5)
Use Google Scholar (6)

Other (Please specify) (7)
________________________________________________
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Q14 Please indicate how confident you are that you are finding everything you
should for your information needs.

o Very confident (1)
o Confident (2)
o Not confident at all (3)

Q15 If you answered ‘not confident at all’ to the Question 14, please explain why.
________________________________________________________________

Q16 Please indicate how often do you use the following sources of information.
Tick as many options as apply.
Most of the
Always (1)
Sometimes (3) Never (4)
time (2)
Journal articles (1)
E-books (2)
Pre-prints (3)
Conference
proceedings (4)
Faculty/School
colleagues (5)
Other
researchers/contacts
(6)
Personal notes/files
(7)
Scientific databases
relevant to your field
(8)
Internet search
tools, such as
Google, Yahoo (9)
Social networks,
such as Facebook,
Mendeley,

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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ResearchGate and
blogs (10)
Visits to the physical
library (11)
University repository
(12)
Other (please
specify) (13)

o
o
o

o
o
o

o
o
o

o
o
o

Q17 With regards to the previous question (Q 16), if your answer was "most of the
time" could you please explain why?
________________________________________________________________

Q18 Do you engage with the following networks and profiling sites? If so, how do
you use them? Tick as many options as apply.
Mi
cro
G
sof
oo
t
Me
T
O
gl
Lin Fac
Go Rese Acad
wi Rese R Biom aca nd
e
ke eb
ogl arch emia
tt arch CI edEx de ele
Sc
di oo
e+ Gate .edu
er erID D pert mi y
ho
n
k
(12
(2) (3)
(4)
(7 (8)
(9 (10) c
lar
(5) (6)
sea )
)
)
(1
rch
)
(11
)
Search
for new
publicati
ons (1)
Post my
publicati
ons (2)
Search
for
conferen
ces (3)

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢
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▢

▢ ▢▢

Search
for
collabora
tors (4)
Post
question
s relating
to my
research
(5)
Share my
research
findings
(6)
Promote
my
research
(7)
Generall
y keep
up with
colleagu
es/devel
opments
in my
field (8)
To
engage
with the
public (9)
Post/upd
ate my
profile
(10)
Other
(please
specify)
(11)
Do not
engage
at all (12)

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢
▢▢ ▢ ▢▢

▢
▢

▢ ▢▢
▢ ▢▢

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢

▢

▢ ▢▢

▢▢ ▢ ▢▢
▢▢ ▢ ▢▢
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▢
▢

▢ ▢▢
▢ ▢▢
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Q19 How do you keep up to date with new developments and information in your
field? Please select all relevant options.

▢
▢
▢
▢
▢
▢
▢
▢

Follow the work of key scholars (1)
Regularly skim new issues of key journals (2)
Regularly skim table of content alerts of key journals (3)
Set alerts for specific relevant keywords (4)
Read materials suggested by other scholars (5)
Attend conferences or workshops (6)
Follow other researchers through blogs or social media (7)

Other (Please specify) (8)
________________________________________________
Q20 What factors influence which information sources you use? Please select all
relevant options.

▢
▢
▢
▢
▢
▢
▢
▢

Accessibility (1)
Credibility (2)
Expert advice (3)
Quality of the source (4)
Convenience (5)
Familiarity (6)
Task at the time (7)

Other (please specify) (8)
________________________________________________
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Q21 With regard to Q 20, on the scale 1 to 8, could please you rank these choices in
order of importance, 1 being the most important and 8 the least important:
______ Accessibility (1)
______ Credibility (2)
______ Expert advice (3)
______ Quality of the source (4)
______ Convenience (5)
______ Familiarity (6)
______ Task at the time (7)
______ Other (please specify) (8)
Q22 How do you use the information gathered to support your research and
scholarly activities? Please tick as many options as apply.

▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢

To solve a problem (1)
To use in teaching (2)
When writing a publication (3)
To decide where to publish my work to maximise its impact (4)
To assess the impact of my work following its publication (5)
To look for new collaborations (6)
To research grant opportunities (7)
To write grant applications (8)
For reading at a later date (9)
For dissemination via Social Media networks (10)

Other (please specify) (11)
________________________________________________
Q23 Please add any additional comments here.
________________________________________________________________

Q24 If you consent to participate in a follow-up interview, please leave a contact
email address in the field below.
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________________________________________________________________

Q25 Thank you for your time

End of Block: Default Question Block
INTERVIEW QUESTIONS
Exploring the experiences of Australian science researchers:
Library, Google and beyond
INTERVIEW QUESTIONS
1. How, if at all, do you utilise citations (usage) data and/or social media metrics
to support your research and scholarly activities?
2. If you don’t utilise citations (usage) data and/or social media metrics to
support your research and scholarly activities, could you explain:
- Why not?
- What do you use instead?

3. In your opinion, is active engagement with online social networks worth
pursuing to support your research and scholarly activities?
Has it for example:
- Enabled you to do more original research?
- Resulted in other positive outcomes, e.g., new useful collaborations, new
job offers, anything else? Please elaborate.
4. Can you outline your typical search behaviour, i.e.,:
- Do you use library resources first and then Google Scholar or Google
Scholar first then go to the library resources?
5. With regard to the resources provided by your library do you use the added
features, such as export to EndNote (or equivalent), saving searches, finding
all articles by given author, etc.,
6. Why do you use Google/Google Scholar to search for information?
- Speed?
- Convenience?
- Anything else?
- Has your usage of Google Scholar evolved over time – i.e. you use it
more or less than you used to?
7. Do you think the information on Google/Google Scholar is credible?
Why/Why not?
8. The survey results indicated a very low usage of institutional repositories by
science researchers to support their research and scholarly activities.
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-

Why do you think that is?
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APPENDIX B: COMMUNICATION AND RECRUITMENT DOCUMENTS
WEB SURVEY
Email invitation to the Web survey
SURVEY INVITATION
Dear ……………………………………
I am writing to invite you to participate in a brief survey.
This research aims to explore how Australian science researchers experience digital
information sources when seeking information to support their research and
scholarly activities. The study will investigate where Australian science researchers
seek information, what factors influence Australian science researchers choice and
perceptions of information sources when seeking information they need, and how
they use the information gathered from a variety of sources in order to support their
research and scholarly activities
You have been selected to participate in the survey because your publicly available
profile meets the criteria below:
You have a PhD degree
You published at least two scholarly articles in the last two years
You are based at Australian university and you conduct your research in the one of
the following fields: Medical and Health Sciences, Biological Sciences, Engineering or
Information and Computing Sciences.
If you do not meet these criteria please do not respond to the survey.
The survey is Web-based and will take around 15 minutes to complete. Please click
on the link below to start.
Survey link…………………………………………………………………………………….
Your responses will be sent electronically to the researcher. The survey will be
partially anonymous. The only people, whose details will be kept, will be those, who
volunteered an email address in order to take part in the follow up interviews. The
survey and all of your responses will be kept confidential.
No personally identifiable information will be associated with your responses to any
reports of these data. The research has ethics approval from the Human Research
Ethics Committee at ECU.
Your participation in the survey is completely voluntary.
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Thank you very much for your time.
Ewa Niewiadomska
PhD Student
Edith Cowan University
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Web survey information letter

INFORMATION LETTER
(SURVEY PARTICIPATION)
Exploring the experiences of Australian science researchers:
Library, Google and beyond
My name is Ewa Niewiadomska and I am a PhD student in Information Science at
Edith Cowan University (ECU) in Perth, Western Australia. You are invited to take
part in the research, which I am conducting as a requirement for my degree. The
research has ethics approval from the Human Research Ethics Committee at ECU.
Purpose of this study
This research aims to explore how Australian science researchers experience digital
information sources when seeking information to support their research and
scholarly activities. The study will investigate where Australian science researchers
seek information, what factors influence Australian science researchers choice and
perceptions of information sources when seeking information they need, and how
they use the information gathered from a variety of sources in order to support their
research and scholarly activities.
Participant requirements
To be included in the study, the participants must be academic science researchers
from Australian universities that are engaged in research in one of the following
research fields: Medical and Health Sciences, Engineering, Biological Sciences and
Information and Computing Sciences, all researchers will be expected have a PhD
qualification, at least two publications in the last two years and be aged between 25
and 60+ years.
If you do not fit these criteria please do not respond to this survey.
Procedures
If you choose to take part in the research, you will be asked to complete the on-line
survey. If you complete this survey it means that you agree to participate in this
research and give consent for the researcher to use your answers. The survey will
take no more than 15 minutes. At the end of the survey you will be asked to indicate
whether you will be willing to take part in the follow-up interviews.
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Your responses will be sent electronically to the researcher. The survey will be
partially anonymous. The only people, whose details will be kept, will be those, who
volunteered an email address in order to take part in the follow up interviews.
Confidentiality
All information collected during the research will be treated confidentially.
Any personal information collected, that could identify you, will remain strictly
confidential and access to the information will be restricted to the researcher
before, during and after the research activities.
The information gathered during this research will be presented as a thesis and
possibly in journals articles and conference presentations and will only be provided
in a form that does not identify you. You may be sent a summary of the final report
on request. Your data and consent form will be kept separate.
All data collected will be stored securely on ECU premises for seven years after the
research has concluded (as this is the minimum period recommended by Western
Australian University Sector Disposal Authority (WAUSDA) and endorsed by ECU).
After this period, the data will then be confidentially destroyed, i.e., shredded and
deleted.
Risks
The researcher does not anticipate any risks associated with participating in this
research.
Rights
Participation in this research is voluntary and you are free to withdraw at any time. If
you complete some of the questions and then decide not to continue, close the
survey and this will mean that none of your responses will be sent to the researcher.
Right to ask questions & contact information
If you have any questions about the research or require further information you may
contact the following:
Student Researcher Ewa Niewiadomska
Telephone number (+61) 479163353
Email
Supervisor Dr Justin Brown
Telephone (+61 8) 6304 6174
Email:
If you have any concerns or complains and wish to contact an independent person
about this research, you may contact:
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Research Ethics Officer
Edith Cowan University
Phone (+61 8) 63042170
Email:
Thank you for your time
Yours sincerely
Ewa Niewiadomska
Reminder email to Web survey participants
REMINDER EMAIL TO WEB SURVEY PARTICIPANTS
Dear All,
A month ago you received an e-mail message asking you to assist me in collecting
data about how Australian science researchers experience digital information
sources when seeking information to support their research and scholarly activities
by filling out a Web-based survey. If you have filled out the survey, thank you!
If you have not had a chance to take the survey yet, I would appreciate you’re
reading the message below and completing the survey.
Follow this link to the Survey: ----------------------------------------------------Or copy and paste the URL below into your Internet browser:
Follow the link to opt out of future emails:
Thank you
Ewa Niewiadomska
PhD Student
Edith Cowan University
-------------------------------------------------------------------------------------------------SURVEY INVITATION - Exploring the experiences of Australian science researchers;
Library, Google and beyond
I am writing to invite you to participate in a brief survey.
This research aims to explore how Australian science researchers experience digital
information sources when seeking information to support their research and
scholarly activities. The study will investigate where Australian science researchers
seek information, what factors influence Australian science researchers choice and
perceptions of information sources when seeking information they need, and how
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they use the information gathered from a variety of sources in order to support their
research and scholarly activities
You have been selected to participate in the survey because your publicly available
profile meets the criteria below:
You have a PhD degree
You published at least two scholarly articles in the last two years
You are based at Australian university and you conduct your research in the one of
the following fields: Medical and Health Sciences, Biological Sciences, Engineering or
Information and Computing Sciences.
If you do not meet these criteria please do not respond to the survey.
The survey is Web-based and will take around 15 minutes to complete. Please click
on the link below to start.
Survey link:
_____________________________________________________________________
Your responses will be sent electronically to the researcher. The survey will be
partially anonymous. The only people, whose details will be kept, will be those, who
volunteered an email address in order to take part in the follow up interviews. The
survey and all of your responses will be kept confidential.
No personally identifiable information will be associated with your responses to any
reports of these data. The research has ethics approval from the Human Research
Ethics Committee at ECU.
Your participation in the survey is completely voluntary.
Thank you again for your time.
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INTERVIEWS
Email to arrange an interview
Dear Dr …,
Thank you very much for responding to my survey on how Australian science
researchers experience digital information sources and agreeing to take part in the
interview as well.
I am trying to set up some interviews starting from … to... The interviews will take
approximately one hour.
Please indicate your preference for a mode of the interview, i.e., telephone, Skype or
via email.
Please let me know your availability and I will match my schedule to yours.
I check my email on regular basis, alternatively, my mobile number is …
Best wishes
Eva Niewiadomska
PhD Student
Edith Cowan University, Perth, WA
Interview information letter
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INFORMATION LETTER
(INTERVIEW PARTICIPATION)
Exploring the experiences of Australian science researchers:
Library, Google and beyond
My name is Ewa Niewiadomska and I am a PhD student in Information Science at
Edith Cowan University (ECU) in Perth, Western Australia. You are invited to take
part in the research, which I am conducting as a requirement for my degree. The
research has ethics approval from the Human Research Ethics Committee at ECU.
Purpose of this study
This research aims to explore how Australian science researchers experience digital
information sources when seeking information to support their research and
scholarly activities. The study will investigate where Australian science researchers
seek information, what factors influence Australian science researchers choice and
perceptions of information sources when seeking information they need, and how
they use the information gathered from a variety of sources in order to support their
research and scholarly activities.
Participant requirements
To be included in the study, the participants must be academic science researchers
from Australian universities that are engaged in research in one of the following
research fields: Medical and Health Sciences, Engineering, Biological Sciences and
Information and Computing Sciences, all researchers will be expected have a PhD
qualification, at least two publications in the last two years and be aged between 25
and 60+ years.
If you do not fit these criteria please do not respond to this survey.
Procedures
During the semi-structured interview, you will be asked to elaborate on your
perceptions and attitudes to information sources and the processes involved in
evaluating information gathered in order to support your research and scholarly
activities. The interview will be maximum an hour. The interviews will be conducted
face-to-face, phone, Skype or email, depending on your choice and circumstances.
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Confidentiality
All information collected during the research will be treated confidentially.
Your responses will be audio recorded and transcribed by the researcher. Comments
will be made anonymous after transcription. Any personal information collected,
that could identify you, will remain strictly confidential and access to the information
will be restricted to the researcher before, during and after the research activities.
The information gathered during this research will be presented as a thesis and
possibly in journals articles and conference presentations and will only be provided
in a form that does not identify you. You may be sent a summary of the final report
on request. Your data and consent form will be kept separate.
All data collected will be stored securely on ECU premises for seven years after the
research has concluded (as this is the minimum period recommended by Western
Australian University Sector Disposal Authority (WAUSDA) and endorsed by ECU).
After this period, the data will then be confidentially destroyed, i.e., shredded and
deleted.
Risks
The researcher does not anticipate any risks associated with participating in this
research.
Rights
Participation in this research is voluntary and you are free to withdraw at any time.
Right to ask questions & contact information
If you have any questions about the research or require further information you may
contact the following:
Student Researcher Ewa Niewiadomska
Telephone number (+61) 479163353
Email
Supervisor Dr Justin Brown
Telephone (+61 8) 6304 6174
Email
If you have any concerns or complains and wish to contact an independent person
about this research, you may contact:
Research Ethics Officer
Edith Cowan University
Phone (+61 8) 63042170
Email:
Thank you for your time
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Yours sincerely
Ewa Niewiadomska
Interview consent form

CONSENT FORM
Exploring the experiences of Australian science researchers:
Library, Google and beyond
I have been provided with a letter explaining the research and I understand
the letter.
• I have been given the opportunity to ask questions and all my questions have
been answered satisfactorily.
• I am aware that I can contact Dr Justin Brown or the Research Ethics Officer if
I have any further queries, or if I have concerns or complaints.
I have been given their contact details in the Information Letter.
• I understand that by providing my contact details at the end of the on- line
survey I agreed be chosen to participate in the prospective interview.
• I consent to having my voice recorded during the interview.
• I understand that the researcher will be able to identify me but all the
information I give will be coded, kept confidential and will be accessed only
by the researcher and his/hers supervisors.
• I am aware that the information collected during this research will be stored
in a locked cabinet at ECU for 7 years after the completion of the research
and will be destroyed after that time.
• I understand that I will not be identified in any report, thesis or presentation
of the results of this research.
• I understand that I can withdraw from the research at any time without
penalty.
• I freely agree to participate in this research.
•

NAME……………………………………………………………………………………………………………
SIGNATURE……………………………………………………………….DATE………………………....
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Example of weekly interview schedule
Phone interview schedule w/c 26 November
Date

Time

Interviewee

Telephone

26 Nov Mon

11–12 am
Canberra time
(8 am Perth time)

E.W.

02 6125 8291
Interview conducted

26 Nov Mon

12–1 pm Victoria
time
(9 am Perth time)

E.M.

03 51228044
Interview conducted

26 Nov Mon

1–2 pm Canberra
time
(10 am Perth
time)

H.P.

0449180715

26 Nov Mon

3 pm Canberra
time
(12 pm Perth
time)

K.H.

02 612 59418
0 2 6125 6312

28 Nov Wed

1–2 pm Victoria
time
(10 am Perth
time)

M.O’G.

(03) 5327 6439
Interview conducted

28 Nov Wed

3–4 pm NSW time
(12 am Perth
time)

C.S.

02 69 332721
Interview conducted

29 Nov Thu

12–1 pm Canberra
time
(9–10 Perth time)
3 pm Canberra
time
(12 pm Perth
time)

P.C.

02-61253069
Interview conducted
02 612 59418
0 2 6125 6312
Interview conducted

30 Nov Fri

K.H.
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APPENDIX C: EXAMPLES OF NVIVOv12 ANALYSIS

Appendix C is not available in this version of the thesis
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